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PREFACE

The histery of this Historic Structure Report for Springfield Armory
National Historic Site began with the preparation of the historical data
section and bistorical base map by John Albright, Historian, siarting in
the summer of 1976 with pubiication in May 1978.

This architectural data section was begun by Robert L. Carper,
architect, in the fall of 1976 with completion af the first draft in August
1978, The subsequent regional and park review in December 1878,
resulted in the need for several modifications to the text.

1. Removal of general planning alternatives, since they are better
deveioped in the appropriate planning document, i.e., development
concept plan.

2. Reorganization of the report to clarify the evoiution of the

stryctures and to improve the readability of the decument.

3. Updating of treatment recommendations to reflect recent
infoermatioen and the refinement of management goals.

it iz at this point in time that Richard Turk was assighed responsibility
for all work at Springfield Armory National Historic Site, including
revision of Mr. Carper's draft architectural data section. Due to
prioritias for the cbligation of construction funds first available in the fall

of 1978 and other national priorities, revisions were delayed until the fall
of 1982.

This final document attempts to resolve the earlier comments on the
Carper draft and update the recommendations. The document is a

synthesis of Carper's wark, Turk's own anafysis, and revisions.

During the process of preparing the Initial draft, Mr. Carper received

generpus help from park, region, and D3C staff, OF particular help were

®iij



Wiltiam Meuse, park curator, and John Albright, autheor of the historical
data section. Assistance was also provided by members of the community
and previous Armory employees. Special thanks to Thomas Wallace,
museum curator, City of Springfield, for his insights into the operations
of the Armory before closure.

The process of revising and updating the initial draft has invelved
numerous people. The general assistance and support offered Mr, Carper
by the park, region, and DSC staffs has continued to be offered during
the revisions. Stull Associates' preparation of supplemental reports for
the historic structure report is greatfully acknowiedged. Reobert L.
Carper has continued to be of heip throughout the preparation of this
revised document and has accepted any editerial changes with grace and
good humor.

This report may suffer some of the problems asscciated with documents
prepared over a iong period of time with muftiple authors and editors;
however, it also offers the reader a broad viewpoint of the proposed
treatment of one historical site.

Richard G. Turk
Nevember 1982

xiv




[. INTROQRUCTICN

A. Histeric Significance

The year 1777 saw the beginnings of arms manufacturing at
Springfield, Massachusetts. Formally established by Congress in 1784,
Springfield Armory was a significant center of manufacturing and
development of military small arms for nearly 200 years. Most United
States armed services small arms were developed in the laboratories at
Springfield Armory. As envisioned by ftwo of the Armery's most
important commanding officers, Roswell Lee and James W. Ripley, the
grounds and buildings embody this importance. Designated as “The
Mational Armary" in 1876, Ripley's hope for this title came true, but not
during his tenure as commanding officer. The Armory was deactivated in
1868. it was designated as a National Historic Landmark of Natiznal
Significance on June 22, 1961. Springfield Armory Nationai Histaric Site
was established by the 93rd Congress under Public Law 93-486, approved
on October 26, 1974.

Some important dates and deveiopments pertaining to the
buildings and grounds within the nationa! historic site are included here:

1833 Construction of Master Armorer's House {Building 10)

1845-47 Construction of Commanding Officer's House
(Buiiding 1)

1847-51 Construction of Main Arsenal (Building 13)

1847-c. 1884 Construction of fence
1850 Flagstone walks possibiy date from this year

c. 1852 Exteriors of Buildings T and 13 painted. Water iines
installed to Buildings 1 and 10 (Building 1 may have
had water service when buiit). Gas line installed
around square.

c. 1870-75 Main gate moved to corner of State and Byers
streets, new road built from gate up hill.

1875-76 New gatehouse

1876 Stone monument erected south of Paymaster's House,

Centennial or Civil War memorial



hean made.

general

1877-8¢ Building 10 moved. (Master Armorer's House)

c. 1877-84 Criginal porches still on Building 1 {(shown in 71877
map, c. 1876 photograph, and c. 1884 illustration)

1885=-1800 Lighting and water improvements {post still lighted by
gas in 1832)

1866 Map shows Building 10 moved, but still retaining rear
section

1897 Hydraulic  (water-powered) elevator installed in
Building 13

1898 Map shows new. road behind Building 13; rear section
of Buitding 10 not shown

1900-15 Water, sewer, gas, and electrical installations and
modifications

1902 Clty water installed to Buildings 1 and 10. Building
10 was then hospital

1906 Buildings now had steam heat from steam plant;
electric light plant and gas generator served site;
additional city water {8 inch line from State Street)

1908 Present gatehouse (Building 33) replaced 1875-76
gatehouse

1912-13 Fire sprinkier system installed in Building 13

c. 1932 Building 10 still bhas chimneys and shutters; tennis
court on west side of Building 13 in existence by this
year

1637 WPA repairs on Building 10. Garage (Building 18)
built

194G or 41 Loading deck built in base of tower of Building 13

B. Ptanning Background, Proposed Building Use, and Mitigations

Robert Carper's initial draft was prepared at a time when no

managemant

significant planning decisions, concerning future site development, had

The Statement for Management was enly in draft form. A

plannimg effort had been abandoned. The

development concept planning effert had not begun. As a result the initial
draft presented many planning alternatives and assumptions, required Lo

prepare the historic structure report.
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Today the planning climate is significantly altered. The
Statement for Management still remains only in draft. Completion of the
development concept plan has been deferred, pending renegotiation of the
National Park Service-Springtield Technical Community College cooperative
agreement. However, region and park management have made basic
decisions,1 which allow recommendations to be more focused and specific
than these in the initial draft. These basic decisions cen be summarized

as follows:
1. Period of Restoration
A restoration peried of the closing of the Armory in 1968
was selected. In general the existing conditions in 1982 refiect conditions

in 1988. Selection of this period means that no existing additions to the
building exteriors will be removed, i.e., 1941 loading dock and no site
feature reconstructions would be considered.

2. Building Use
a. Main Arsenal, Building 13

The building is te be adaptively used to house the
arms collection, as it is now. The proposed building functions include
interpretive exhibits, audio/visual presentations, collection storage,
Iibrary, curatorial work, and park administration. In order to
accommodate these functions, new utility systems, gas and electricity, are
required; new heating, wventilating, and air cenditioning (HVAC) systems
will be added; fire egress and handicapped access modifications are
required, the existing elevator will be replaced, and new security systems
added. These functions wili be housed in the basement and on the first
and second floors. The Lhird floor wi!l remain vacant.

b. Commanding Officer’s House, Building 1

The exisling park administrative headguarters is to
be moved to Building 13. The house is then to be leased to community

1. Trip report, June 12, 1981; Associate Regional Director, Planning
and Resource Preservation. See Appendix C.




groups or enterprises. New electrical and gas service and new HVAC
systems will be required to support this new function or any other

function. .

c.. Master Armorer's House, Building 10
Short-term use of the struciure by the Springfield

Police Department is anticipated. Continued leasing of the structure to

the police or other groups is proposed.

d. Garage, Building 18
The building will continue to be used for a garage

and starage.

e, Gatehouse, Building 33

No specific use Is proposed, but the structure should

be stakilized.

f. Fence
Repair and replacement of damaged sections of the

fence is required. Segments of the foundation aisc require repair.

3. Mitigations

All the NPS-administered structures were piaced on the
National Register with the formation of the historic site or district. The
qualities for which the structures were placed on the register were the
exterior facades and their coniribution to the site's historic scene. The
only reference in the register forms to significant interior qualities of the
buildings is to the spiral tower stair in Bullding 13. This is not to say
that the building interiors are without value, but there is siightly more

leeway for modifications required for adaptive use.

Given the selected period of restoration of 1968 ali exterior
preservation and stabilization work will constitute actions which have no
effect upon the exterior appearance of the structures. The performance
goali for exterior work is to produce a weathertight envelope through
repair and replacement in kind of deteriorated building fabric. Examples




of the type of work would be replacement of deteriorated copper flashing,
repair or replacement of damaged slate roofs, repalr of damaged window
assemblies, repointing of mascnry, and replacement of damaged structural
members. Al of the above work would be performed without altering the

historic appearance, and could be considered preservation maintenance.

The next level of mandatory work required inveolves
replacement and updating of park utility services, spacifically electrical
and gas; and Building 1 and 13 heating systems. Such work will impact
the historic site and structure, but will have “ne effect” upaorn the
qualities for which Springfield Armory was placed on the National
Register. Ground disturbance will be necassary for construction of new
utitity  services, requiring archeciogical testing of routes. I'mpacts on
building interiors would be minimized where system opeirations would
allow, Equipment which wvisually intrudes would be jocated so as to
minimize visibility from within the historic site, particutarly the histaric
core of the site.

The adaptive use of the NPS-administered structures will
constitute a significant impact upon the building interiors, through
increased daily wear and through modifications required to house the new
functions.  Only limited exterior Impacts are anticipated from reguired
vents and reguired fire exits, whose impact can be minimized through
proper design. Building 13, given its more complex proposed use, will
suffer greater impact. However, in all cases the goal would be to save
and protect historic fabric where possible, while providing for the new
function. Since all significant impacts affect only building interiors,
adaptive use shouid have no effect upon the qualities which placed the
structures an the register.

The primary mitigation for any of the actions discussed
above is that such work will allow for the protection and care of the arms
collection and the display of the collection ta the public. It must be
remembered that the primary reason for the park's existence Js the arms
coliection.



C. Report Organization

Within the above planning framework and mangement decisions,
each historic structure at Springfieid Armory National Historic Site has
been analyzed and discussed. Mr. Carper's initial research has been
supplementied from several sources during the long gestation period for
this document. Stull Associates, an architectuiral firm, was hired, due to
heavy work loads in 1978, to supplement Mr. Carper's historic structure
report and to prepare contract documents for Fiscal Year 1979
construciion funds. The supplementary reports focused on issues related
to the building systems, e. g., electrical, HVAC; and alse expanded the
original existing conditions survey. Preliminary design reports prepared

were as folfaws:

"Building Systems Analysis and Recommendations" and "Report
Update"

"Material Conditions Survey and Recommendations'

"Paint and Mortar Analysis"

nCommanding Officer's House, Historic Heating System"

These documents, in conjunction with the Carper report, led
inte contract documents for exterior stabilization work and new utitity
service to Buildings 1 and 13. Excerpts of the reports and discussion of

the construction contracts can be found in the appendix.

This document is an amalgam of the Carper report, the Stull
reports, and the author/editor's own analysis. The document is

struclured in the following general format.

1. General Description and Evolution - The existing structure is
dascribed in general terms and the building's major evoiutionary changes

discussed.

2. Existing Conditions ~ A detailed existing conditions survey of
the structure is presented, any significant building problems identified,

and possibie causes and solutions for the problems discussed.




3. Recommendations - Recommendations for building treatment and
the ceorrection of specific building problems are presentied. The
recommendations are a synthesis of Carper's recommendations, Stull
Associates recommendations, and analysis by the author/editor. .

4, Photographs - Histigric and existing conditiens photographs are
presenied. Existing conditions drawings are located at the back of the
report.

Following the sections ot each building, general issues
applicable to ail structures, i.e., handicapped access, and code
compliance are discussed.
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lh. THE MAIN ARSENAL, BUILDING 18

A. Generil Description and Ewvolution

One of the primary expressions of Lt.-Col. James W. Ripley's
grand design for Springfieid Armory was undoubtediy the Main Arsenal.
It provides the wvisual terminus of the west end of the square, its tower
reflecting that of the administration building at the opposite end of
Armory square,

To initiate his development plan, Ripley had removed the first
Commanding Officer's Heouse in 1843, which was on the site of the Main
Arsena]-1 But the Main Arsenal was not begun immediately. !nstead, the
2 when
that house was nearing comptetion, construction of the Main Arsenal was
begun, in 184?.3

new Commanding Officer's House {Building 1) was started in 1845.

Excavations were begun n the spring of that vear, and in 1849
it was reported that the building was ready for the rocfing and reception
of gun racks and the clock placed in the t~:::wer‘.“4 in 185Q, the tower and
roof were finished along with the installation of copper lightning
cenductors. Of particular interest was the ciling of the exterior walls,
possibly with linseed ol and turpentine, as a moisture-proofing treatment,
Several years would elapse before painting to allow the masonry to dry.
On the Interior it was reported that the cellar was paved (probably

brick), lathing and plastering was compieted and gun racks were being
-
built,

1. Albright, John, Historic Structure Report, Historical Data and
Historical Base Map, Springfiefd Armory National Historic Site,
Massachusetts, U.S5.D.1., N.P.S., D.5.C., Denver, Colorado, May 1978,
pn. 23, 24.

2. Ibid., p. 26.

b —

3. oi

e

4

. p. 28,

*

b

o

-+ PR. 25-30.

|

5. Ibid., p. 31.
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Interior finishing continued through 1850, second fioor gun

racks were completed, and the cones for the third floor in progress.

Interior painting was being done in 'I8E>’I.Ei

7 About 1852, the

exterior {and the commanding officeris house exterior) were painted

8
salmen color.

The building was probably finished in 185t1.

Except for these items, there Iis very little descriptive
information of the builiding constructien. T construction recerds exist,
they have not been brought to light.

The Arsenal has experienced only minor changes since its
completion in 1857. None of the changes significantly aftered the basic
building form or structure. The following exterior changes occurred:

1. lLeading dock constructed in tower . . . 1940-41

z. Fire escapes , . . . . . . 1940s

3. Exterior coior change . . . . . c. 1852, c. 1830,
c. 1937

The Arsenal experienced several interior modifications:

1.  Elevator installed . . . . . . 1897
2. Restrooms . . . . . . - ; h.d.
3.  Sprinkier system Installed . . . . 19812-13
4. First fioor partitions by Army . . . . 1840s
5. Basement partitions by television studic . . 1970s

The Iimposing scale of the building expresses a strength
appropriate ta its original function--the storage of arms required solidity.

There is a strong expression of both the vertical and horizomtal elements

tbid., pp. 32-33.
7. Ibid., pp. 39-40.
Ikid., p. 40.
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of the building's facades. Strong horizontal lines are expressed by the
stane water table, creating a base for the building, by the stone
stringecourse at the second floor line, by the three tiers of windows, and
by the sipne and brick eniablature. Vertically, the windows and brick
pilasters express the regularity of the building's structural bays {(five
bays wide and fifteen bays long). The proportions, symmetry, and
development of the fenestration reflect a revival of the classic

renaissance.

Overail exterior dimensiens of the building are approximately &9
feel in width, 189 feet in length, and from grade to the cornice is nearly
50 feet. The tower at the center of the east front is 28 feetl, 6 inches
wide, projecting about 26 feet from the main wall, From grade to the
tower roof (s 84 feet © inches. The gable-roofed paviliion on the west
frant is approximately 69 feet wide and projects 12 feet fram the building
face.

Undated eievation drawings show details differing from those aof
the building. A portico is shown on the west side, for which physicat
evidence cannot be found.g The third floor windows are shown with a
padimented linte!l, whereas the actual lintels are flat. At second floor
windows, the drawing shows the projecting brick jamb portions of the
architrave starting at the window sill rather than at the stone
s'cringccmr‘&ua'.‘IO Whether the drawing was done in error or was done

prior to construction of the building is not known.

Reofing is slate on tongue and groove board sheathing on both
the main hip roof and the pavillion gable. The flat tower roof has
asphalt-coated fabric over an earlier fiat seam metal roofing. This tower

roof area is surrounded by a crenalated stone parapet. The snow rail

9. See lliustration 3.

10, See illustpation 3.
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along the main roof eave is weoden, detailed to provide a visuval link to

the main wall pilasters.

Exterior brick is uniform red color, The water table,
stringcourse, pilaster caps, corhice, and window heads and sills are red

sandsione.

Window frames and sash are wood. Second and third floor
windows are 12 over 12 lights, double hung, but first floor windows are &
over _8 lights, doubkle hung with s fixed round arched overlight.
Basement windows are casement, four flights each sash.

The only entrance to the building are the large doors on each
side of the tower. The wood doors were cut off when the concrete
loading dock was added in the base of the tower (c. 194‘]).1{| The tower
floor level was thus brought up to the first floor level of the main
building. The only wvertical circulation other than the azlevator in the
cuilding is the spiral stairway of the tower, an impressive sight to the

visitor.12

Except in the basement where the structure {s exposed, the
ceilings were originally plastered. Lathing fs secured to the bottoms of
the floor joists on first and second floor ceilings. The lath and plaster
ceiling of ihe third floor was applied to wood nailers suspended from the
attic floor joists with wood hangers. At a later time, pressed metal panels
were applied over the plaster ceilirn_:;sp.13 Other than in the basement, the

exterior walls wera pilastered and painted.

The striycture of the main and pavillioh roofs consists of timber
rafters, purlins, and frusses. The gueen post roof trusses span the

11. Albright, p. 98.
12. See tliustration 4.
13. See lllustrations 24 and 25,
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entire width of the building, providing uncobstructed space on the third
ficor except for the efevator shaft. The wood flooring and jeists of the
attic are carried by the lower chords of the trusses.

First, second, and third floors are finished with wood itongue
and groove flooring and subflooring on woed Joists. The floor loads are
carried by timber beams running across the buiiding, &l interior ioads
then being carried wverticaliy by cast iron columns to bearing at the
basement fioor fevel. Columns are 13 feet on ¢enter sach way. Columns
carrying second and third floor loads are cross or cruxiform in section,
those carrying first floor leads are round, fluied, and having a Daric
capital. The exterior brick wails carry the lcads from the roof and from
the perimeter bays of each ficor.

B. Existing Conditions - Extarior

1. Masontry

a. Brickwark

The exterier red brick is faid with lime mortar in
running bond with no headers except at corners and projecting courses.
The exception is the brickwork of the entablatures and friezes on hoth
the main buiiding and the tower which is Flemish bond., The average
brick size is 2-3/8 inches by 3-7/8 inches to 4 inches by 8-1/4 inches.
Martar joints are 1/4 inches.

Shortly after the construction of the building, the
brickwork was painted, and it remained painted until about 1937. The
first color was salmon, later the cofor scheme was changed to yellow ochre
ang red-brown. The red-brown was used on the brickwork of the main
wall and window pilasters, and the entablature. This emphasized
horizontai and wvertical elements, the color blending with the stone, and
the wail panels created reflected the bays of the buijiding's structural

s*-';-'starn.ul The sandstone was not painted in either celor scheme.

14. See {llustrations 5, 6, and 7, both show the vyellow ochre and
red-brown color scheme.
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The brickwork in the pediment of the pavillion
exhibits a curious color wvariation. A band with 2 slightly darker color
can be seen beneath the cornice, the lower edges intersecting the upper
portion of the cilock face. These bands alsoc appear in a pre-1839 view of
the buiidingﬁ
rather than yellow ochre. The remnants of this dark color remaining in

indiceting that these portions were painted red-brown

brick and mortar pores may account for the continuing visibility of the
darker bands.

About 1937 the paint was removed by s::zm:lb!astir~u_:|.‘16
This removed the hard, protective surface of the brick, exposing wvoids
within the material. Though the increased porosity should have made the
brick much more susceptable to water penetration and damage, little
evidence of increased deterioration can be noted. The sandblasting afse
removed the surface of the mortar joints. The joints were probably tooled

filush to provide a smooth appearance when the wails were painted.

The brickwork above the water table and stringcourse
receives considserable moisture from the splash of wind-driven rain on the

tops of these elements. Mortar erosion is mest prevelant here.

Efflourescence can be seen in some areas. At the
tower base, for example, some six courses of brickwork and the storne of
the water table both exhibit efflourescence and spalling. Some brick at
the southeast corner of the tower have disintegrated.

Another problem in recent vyears contributing to
detericration has been ivy growth on the walis. During initial park
operation nh 1977, the ivy was removed, except for plant tendrils which
had penetrated mortar or attached tc the brick,

15. Ibid., llustration 7.

16. See illustration 23. Photograph shows sandbtlasted brick surface.
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h. Sionework
Red sandstorne was used for the water table {wall
facing above grade), stringcourse, cornice, pilaster caps, window sills,
tintels, and arched architraves, arched door architraves, at clock
openings, and the tower parapet. The stone was precision cut and
finished smooth with no tooling pattern. Lime mortar was used to set
stone with joints not greater than 7/4 inch. Mortar was tooled flush.
Stenework was never painted.

Brick pilasters and windows of the tower reflect those
of the main building. Simitarfy, the stone water table, stringcourse, and
cornice on the faces of the tower continue the horizontal lines of the main
building. The crenelated sandstone roof parapet terminates the tower,
and the pediment of the west front gable end is outlined in stone.

The condition of the stonework is good except for
staining and some areas of efflourescence and spalling. The staining has
occurred from the combined action of atmospheric pollutants and moisture.
Efflourescence and spalling on the water table stone are the effects of
wind-driven rain, splash from the ground, salt used during the winter,
and rising damp. This stone element is the most susceptible to moisture
effects,

Mortar erosion has also contributed to moisture
penetration. This is particularly true of the wvertical joints of the upper
course of stone in the water table, allowing moisture to penetrate the
stones of the next course below. Freeze-thaw action has then caused
hairline cracks.

2. Roofing

The gray slate roofing is undoubtedly not original and
there is no evidence as vyet indicating how many replacements have
occurred. The existing slate may be as late as the 1930s, at about the
time the Commanding Officer's House was resiated. Leakage has
occurred, but 1977 repairs seem to have been effective and the siate
appears to be in generally good condition. Some possibility of structural
detertoration due to the leakage exists.

17



The existing roofing on the flat roof of the tower is an
asphaitic saturated fabric applied over an eariier flat seam metal roofing.
There are low areas in the roof surface. Standing water has increased
the duration of leakage resulting in interior deterioration, particularly
ceiling plaster on the clock level, a great deal of which has fallen.
Television station antennas anchorages and other equipment has
contributed to the leakage. It is assumed that antermnas will be removed
when the television station moves 1o new guarters.

3. Flashings, Gutters, and Downspouts

Ridge and hip caps, valley and other flashings are copper.

or lead-coated copper. Eave flashing and the gutter liners also appear to
be lead-coated copper. These materials may be those applied at the time
of the latest reroofing, possibly as late as the 1930s.

Cownspouts are fed directly through the cornices from the
gutiers. The age or historic authenticity of the existing downspouts was
not determined. The downspouts feed directly into subsurface drains but
these are clogged with silt and wegetative debris, rendering them
ineffective. This contributes fo rising damp in the stonework at the base
of the building. This is particulariy true at the corners where the tower
and pavillion join the main building. These locations tend to collect
wind-bfown leaves and trash, inhibiting drainage away from the building.

Deteriorated seams and joints in the downspouts cause
flooding of the building walls, eroding mortar, and causing excessive
penetration of water inte the brick and stone.

4. Snow Rail
Although the existing wood snow rall may not be the
originaf, 1t is probably ef the original design.ﬂ The elements reflect the
regularity of the wall panels and pilasters of the building. The rail is
held in place with metal brackets anchored to the rocf. This anchorage

17. See lllustrations 16 and 22.°
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is & source of water leakage, but the snow rall is needed today for the
same reason il was historically. It prevents snow Trom sliding off the
roaf and injuring people.

Many portions of the snow rail are in poor condition. It is
entirely missing on the west elevation from the south corner of the
building te the pavillion.

5.  Windows
Wood window frames and sash are ali in need of repatr and
refinishing. There has been no maintenance for years, resulting in
conditions of deterioration. Many wood surfaces are exposed to sun and
water, and is rotting or cracked and very dry. Putty will not band as
the dry woed pulls out the oil before it can cure properly.

A water intrusion problem exists at basement windows,
The silis are at grade level, and an attempt was made at some time to
alleviate this probiem by adding a concrete curb. Although ground
surface water Is held away, rain and snow faii into the narrow space
between the curb and window. Leaves and wind-blown dirt also
accumulate here. Water not only causes rot in the wood window Frames
and sash but also penetrates the brick walls of the basement.

6. Exterior (llumination

It is not known whether any elements of the exterior
lighting date from c. 1906, when electr;fc:fty was installed at the
Armory.m The two fixtures on the front of the tower appear to be the
eariiest of the existing lights, but they were not on the building before
the loading dock in the tower base was built. The globe is missing from
one of these fixtures. Spotlights mounted on the snow rail, lighting the
upper portion of the tower, are also of a more modern period. Utllity

spots and conduit over the tower entrances are fairly recent.

18.  Albright, p. 78.
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7. Lightning Protection

The ariginal copper lightning cenductors were instalied in

1850.19 Mast of the existing system is historic but may not be ‘the
original. There are nine air terminals on the ridge of the main roof of
tha building, two on the paviliion ridge, and others on the tower. In

recent years the system was not entirely functional, as many down
canductors (braided cable) were not secured to the ground rods. The
system was repaired in 1977, soeme paris having been replaced. The

system is row reported to be functional.

8. Loading Deock

The concrete loading dock addition at the sides and within
20

the base of the tower was constructed in 1947, The configuration of
the paved wvehicle access was probably changed at this time. The
existing concrete paved access way extending aiong the front of the
building on both sides of the tower did not exist before the ioading dock
was built. Prior to the loading dock, a curved, paved drive led to the
doors on each side of the tower. This semi-circular drive arrangement
appears toc have existed from at least the year 1864 until about 1947,
21 1877,22 1904,2% and 1910.%% on an 1851
nnaf:),"’25 however, rectapgular leading areas are shown extending well

beyond both ends of the building.

appearing on maps dated 1864,

The construction of the lJocading dock required door
modifications. The bhottom sections of the twe large doors on each side of

19. ibid., p. 31.
20. 1bid., p. 98.
21. lbid., p. 51.
22. lbid., p. 65.
23. ibid., p. 79.
24, ipid., p. 81.

25. Ibid., p. 37.
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the Tower were cut off to fit the new openings. Additional modifications
were made then, or perhaps later. The south door was fitted with roilers
and mounted on an overhead track. A small door was cut into the large
left leaf of the north door.

The construction of the loading dock caused modifications
in the tower interior. An access stair and doorway ai the southwest
corner leading to the basement was biocked, a stair and landing at the
entrance to the main building entry was eliminated, and the lower end of
the spiral staircase was either covered or removed. The main interior
entry doors have alsa been replaced, although this may have occurred
later.

9, Tower Roof Safety Railing

The existing wood and wire mesh railing around the inside
of the tower parapet is poerly anchored and an ineffective safely railing,
as well as belng a visual intrusion.

10. Clock and Clock Faces

The upper section of the tower has a clock face on each of
26

the north, east, and south faces. The fourth clock face is in the
pediment of the pavillien. The west face of the tower has a circutar
window in the same positien as the clock faces on the other sides. The
clock faces correspond to the floor ievel on which the clock mechanism is
located. A system of drive rods extend from the mechanism to the clock
hands. The drive rod for the pavillion face clock extends across the

attic from the tower, a total of approximately 80 feet,

11. The Bell
The meilow tolling of the bell located on the tower roof was
probably familiar to Armory workers and Springfield citizenry for many
years., The bel! diameter at the base is 3 feet 7 inches and was cast

26. See lillustration 19.
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aboui three vyears before the building was compieted. tdentification was
tast prominently on the bel{; "FROM MENEELEY'S FOUNDRY, WEST
TRQY, N.Y., 1848."

12. Flagpole

A flag appears to have flown above the Arsenal since
canstruction, since tower roof framing was designed to support the pole.
Construction was probably wood, bul no specific details about the early
pole is known. llustration 4 appears to indicate construction similar to
ships masts. !n Warch 1943, a wood pole which had stood since 1913,
was replaced with a new wood pole. The new Douglas fir pole was &7
feet tali, built in twe sections like & ships mast. A wood ball capped the
pole, replacing a metal balli on the previous pale. This pole was then
replaced again, with a metsl pole, toward the end of the Armory's opera-

ticn.27

13.  Intrusions
Curing the years after closure of the Armory several minor
additions were made which can be termed intrusions into the historic

scene.

a. With the use of a portion of the Arsenal as a
television studio, antennas and window air-conditioning units were added.
These intrusions were removed with the departure of the television station
in 1980,

b. The first floor window in the south end of the
pavillion has been replaced with a door to provide a fire escape.

27. Springfield Armory Natiponal! Historic Site, Newspaper Clipping Fite,
1943, :
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C. Existing Conditions - [nterjor

1. Building Structural System

Except for columns, the eievator shaft and moedern cday
partitioning in the basement and first fioor, the building interior is clear
space.28 . There are no columns on the third floor. First and second
floor interiors measure approximately 62 feet 2 inches by 192 feet 8
inches. The third floar is slightly Jarger at approximately 62 feet 8

inches by 183 feet 3 inches.

The existing clear height from the basement floor to the
battom of the timber beams is only 6 feet 9 inches, but on first and
second Tloors is approximately 12 feet 9 inches. The third floor clear

height from floor to ceiling is approximately 168 feet 3 inches,

Besides the spaciousness of the bujlding, the interior
structural system js striking to the observer. There are no columns in
the third floor space since the ceiling and attic fleor are carried by the
roof trusses. The cast fron columns supporting the second and third
floors are Iimpressively slender, with an interesting cruxiform cross
srrz-::ti'::m.gEa Flaorr loads are carried by 5 inch by 10 inch timber joists at
approximately 1 foor 9 inches on center, which bear on doubie 6 inch by
16 inch timber heams supported by the columns. These main beams run
across the building only, spaced at 13 feet. Column sphacing is 13 feet
sach way. Basement columns are round, fluted, having a neo-Daric
capital.ag These cast fron columns are probably hollow. A bearing plate
fitted over thz top provides not only beam bearing but direct bearing
from the columns above. The cruxiform section of the first floor columns
merges into a rectangular section between the doubie beams. This 2-1/2
inchh by 7-1/4 inch cross-sectional area transfers the ioad to the basement
columns.

28. See Mustrations 26 and 27.
29. See lllustration 34.

30. See lllustrations 28 and 33.
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This bearing area may seem small, but is quite adequate
for heavy floor loadings. Other factors will control the floor loading
iimitations, one being the relationship of column length to width.
Preliminary structural analysis of the building indicates that the capacity
of the framing to carry the locading of museum exhibits should be no
problem, but bases are recommended to spread out the foad of heavy
items. Unless a more detailed analysis provides contrary resulis, floor

loading is recommended to be limited to 100 pounds per square foot.

The roof trusses spanning the width of the building are

31 The clear span is 62 feet 8 inches; truss

also spaced at 13 feet.
bearing is on the brick walls. Rafters are 3 inches by 7 inches at
approximately 1 foot 10 inches on center. These are carried by 7 inch by
10 inch timber puriins, which transmit the loads to the trusses. The
timber truss joints are mortised and tenoned, secured either with wood
pegs or with bolts. The lower chords of the trusses are single 7-1/2
inch by 14-3/4 inch timbers, some 33 feet in length, two each truss.
The joint at the center of the span is a bolted splice with a 4-1/2 inch by
13 inch timber on each side aof the main chard members. These splice

members are 18 feet in length.

This roof framing system is in fairly good condition but
evidence of potential problems exists. Numerous stains on framing
members is evidence of roof leakage, altbough no active rot conditions

were detected .32

Great potential for leakage exists at the gutters and
snow rail anchors, and a careful inspection of framing along eaves is
important. A possible problem may exist just north of the paviilion, as
avidenced by dislocation of the stone cornice, which can oniy effectively

be investigated when the roof is opened and framing exposed.

31. See Drawing 458/28001, Sheet 10 of 11.

32. See illustrations 36 and 37.
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Some  truss members exhibit longitudinal cracking.
Analysis is recommanded to determine if these are from dryness or loading
stresses, Many of the short diagonal members on each side of the
trusses are not receiving any loading, but merely resting in their joints.
Truss joint failures or dislocations are a possible cause but no obvious
visibie evidence would indicate this. Long-term shrinkage and seasonal
loading adjustments within the trusses may account for the gaps at upper
ends of these members and that upper chaord members are more than
adequate to carry the roof loads. Observation under heavy snow loading
will provide some clues,

Evidence of historic features nol now in existence can be
seen in the attic. Roof sheathing boards to the south of the elevator
shaft indicate a possible skylight like the existing one on the opposite
side of the elevator shaft. Similarly, sheathing boards at both ends of
the pavillion reof indicate there may have been skylights in those
locations.

Near the ends of the main roof ridge, sheathing boards
have been patched in and no ridge pole exists between two rafters st
each location. Beneath these locations are three timbers between the two
adjecent trusses and a platform=like arrangement. In a ¢. 1880 wview of
the building, chimney-like features can be seen at these locations.
Mustration 7 shows the wvent and shows them to be Mascnry.
Fenetrations through the attic floor are nol visible so the chimneys may
have oniy been attic vents.

2.  Tower Interior
The principal festure of the tower interior is the szpiral
stairway.33 Above the first floor level, a cylindrical space was created

within the square tower for the stair. Floor to flpor heights wvary, but

the stair width and tread/riser design remains similar from lhe first floor

33. See llustration 14,
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to the attic. The method of framing the stair has not been determined.
The stair is enclosed by the solid railing on the inside, consisting of
verilical toengue and groove boards, with a handrail cap. The curved
walls and underside of the stair are plastered. There is also a vertical
tongue and groove board wainscot at the outer wall, but no handrail.

Public use of the stair has been prohibited because of the

lack of a railing on the extericr side.

At the first floor level, the wall separating the tower and
main building reveals evidence of*® historic details. The doubie door
entrance to the main building interior is'a fairly recent installation. The
dosrway opening was originally arched similar to first floor windows.
Hairline cracks in the plaster around the doorway on the tower side of
the wall reveal the form of the architrave, which is alsa similar to that of

the first floor windows.

At mid-levels of the tower, windows are detelled both on
the exterior and interier in the same way as those of the rest of the
building except that the interior window trim conforms to the curvature of
the wall. The positians of the windows also conform to ali other windows

and the spiral stair crosses the openings at various levels,

Above the attic level, the circular stair becomes narrower
at the clock floor, where a circular wood wall of vertical tongue and
groove boards separates the stairwell from the remaining space within the
exterior walls of the sguare tower. This space between the walls contains
the clock mechanism and the drive rods to the clock faces. The exterior
brick walls and the ceiling here are plastered. The balcony-like walkway
around the open stairwell has a lower ceiling of tongue and groove wood
hoards radiating from the cenfer' point of the tower. Similarly, the raised
ceiling over the open stairwell is radiating tongue and groove boards with

a wood medalfion at the center and wood consoles at the perimater.

The last flight of the stair, narrower than the main

section, continues 1o the upper floor which contains the flagpole base and
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an access stair to the roof. Walis of this upper level are plastered but

the ceiling is wood.

Except for the concrete loading dock at the first floor, alf
fleors in the tower are weood. Walls on the first floor level were painted
in 1977 with light fan latex base paint. Walls, ceilings, and stair rail in
the upper sections of the tower were painted either grey or aluminum
probably in the 1940s., Early white paint is found beneath these.

3. Ceilings
The criginal ceilings ef first, second, and third Tflcors
were plaster and sawn lath on wood furring strips. At first and second
fioot ceflings, the furring strips are nailed directly to the botioms of the
jeists.  Furring strips of the third fioor ceiling are suspended by wosd
hangars frem the joists, concealing all of the framing ahove, whereas the
main beams were exposed below the first and second floor ceiling pianes.

At a later period, pressed metal ceiling panels were
installed, probably to sclve the problem of deteriorating plaster., The
date of this instafiation has not been determined, but may have been c.
1880-1900, this period being specufative.

The pressed metat panels measure 2 feet by 4 feet, with
the decorative patterns pressed to read as 2 foot by 2 fool designs.
Panels are secured with round head brads at 6 inches on center around
the edges and across the center of each panel.

The deccrative pattern is the same on the first and third
floor ceiling panels, and there are no borders.34 Panels with a different

pattern were used on the second fioor and each bay section has a border.

Cetlings of the third floor and the ceilings, beams, and
columns of the secend floor are painted aluminum color, probably done in

T —

34, See iflustrations 249 and 25.
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the 1940s, The ceilings, beams, and columns of the first floor are
painted either white or cream except the jower 4 fest of the coiumns are

tan.

There s no finish ceiling in the basement. The exposed
joists, beams, and subflooring are whitewashed, but the columns are dane
in the aluminum color paint.

Damaged and buckied ceiling panels can be seen along the
perimeter of the third floor ceiling and in the second and third floor
pavillion areas. Paint build up is beginning to be a prablem on the first

floor ceiling panels, ohscuring the pattern datail.

The backs of the panels are protected by blueing, and
although there is evidence of some rusting, it appears to be minor. Most
ceiling panets throughout the building are in good condition, except on
the third floor along the walls and in the pavillion on the sacond and
third floors. At these lecations, roof leakage has caused rusting and
sagging, the latter probably due to rotted furring strips.

4. Walis

Interior walls of all three floors are piastered. There are
very few paint favers on the walls or window trim. This lack of paint
may possibly be attributed to an historicatly nonheated interior. The
walls would have been subjected {o less intericr-exterior temperaiure
differentials and less air movement may have Kept walls cleaner. There is
no evidence that the building was heated until the steam lines were
installed 1n 1906,

First floor walls are institutional green with a painted
“wainscot" of dark green. The I3 inch high wood base trims are painted
the same coler as the "wainscotY areas. On second and third floor walls,
the existing paint scheme is aluminum with a grey "wainscot" to window

st height. The aluminum and grey paint probably dates from the early
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1940s. Underlying these paints were found only one or possibly two

layers of a chalky white paint.35

First floor walls are generally in good condition. Third
flaor walls bave suffered water damage from roof gutter or snaow rail
anchor leakage. lLarge areas of peeling paint and deteriorated plaster
along upper sections of the walls will have to be removed, replastered,
and repainted. Damage on second fioor walis is less severe and more
localized. The secend and third fioor walls of the pavillion are also water
damaged. Leakage has occurred aiong the main building wall and some
damage has been caused by wind-hlown rain through broken windows.

The brick basement walls were not piastered. The brick
was whitewashed cor in some areas painted aluminum color in recent times.
In the pavillion areas used by the television station (basemant and first
floor), walls are white. Basement walls below grade !level suffer from
meisture Intrusion which has caused peeling of paint, efflourescence,
mortar deterforation, and spalling of the brick.

5.  Floors

First, second, and third floors consist of 1 inch hy 3-1/4
inch (exposed face) tongue and groove flooring. The material is a very
straight, close-grained wood, possibly maple, The reverse side of the
flooring is imprinted with the manufaciurer's jdentificaltion: (M. A.7)
HOLT, OCCNTO, WIS, This existing flooring appears to be a later
period application. On the third floor it was applied over building paper
beneath which is an earlier tongue and greoove flooring of the same width
but running in the opposite direction (east-west, whereas the visible
flogring runs north-south, parailel to fipor joists). The existence of
subflooring was not determined. The later flooring was secured with cut

nails, thus it may date from the early 1900s or before. The number of

35, See Appendix B-4.
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flooring layers was not verified on the first and second floors, but the

first floor has 1-1/2 inch thick pfank subficcring. The other fioors
probably have similar construction, 1-1/2 inch pilank subfiooring and two
iayers of | inch tongue and groove flooring. Flooring in the pavilliornr may
be the original. The flooring has been maintained on the first floor but

the second and third fleors lack varnmish and wax and are dirty.

The third floor has damaged sections of flooring caused by
water from roof leakage. Along the west side of the building and at the
elevator shaft are six areas where the flooring is badly buckted. There
are three similar areas in the third floor pavillion. There are water

stains on the fleoring at both ends of the second floor pavi]lion.aﬁ

Attic flooring consists only of randem width 3/4 inch thick
tongue and groove beards. Their general condition is good but some
localized areas are weak. This flooring is applled with cul nails
perpendicular to the floor joists. There is no subfiooring and the boards
span 19 inches (5 inch by 10 inch joists at 24 inches on center), Thus

this flooring material wil! not support heavy loads,

The basement fioor is concrete, probably applied over the
original paving, which is assumed to have been brick.

6.  Windows
The exterior masonry opening width at basement windows
is 4 feet 1/4 inches wide, the top keing T foot 3 inches down from the
water labie. The height of the opening is in the order of 2 feet 9
inches. The concrete window well curbs are 4 feet 8 inches to 4 feet 9
inches long and 8 inches wide. The windows are covered with a heavy
wire mesh.

The interior openings are brick with an arched top. The

L
-

5'ides are splayed, the bottom sloped down and inward. Window frames

36. See {llustration 30.
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and sash are wood, casement type, opening inward. The two sash have 2
over 2 lights each., The bottom portions of the wgod window frames and
sash are deteriorating from excessive water intrusion due te the position

of the concrete curbs.

The exterior masonry opening of first floor windows is 4
feet 1-1/4 inches wide and approximately 8 feet 5 inches high. The
round-arched upper section consists of a corbeled design in three pieces
of red sandstona. The intrados of the kevsione and two side pieces are
cut te the semi-circular form. The extrados is cut to reflect the
rusticated quoin motif of the brickwork forming the jamb portions of the
architrave surrpounding the opening. Brick panels below the stone sills

are ]nset.3?

Windows are weod frame and sash, double hung, each 8
fight sash being 4 lights wide and 2 lights high. A semi-circular-fixed
fan light sash above completes the design.

Second and third floor windows are rectangular. Second
floor window openings are defined by a slightly projecting brick and
stone architrave. The red sandstone iintel is a triangular pediment form.
The projecting brick jamb sections are plain.

The third floor window openings have no  projecting
architrave and the flat red sandstone fintels are set flush to the brick
wall face. Only the stone sili projects.

Second and third floor windows are wood frame and sash.
Although second floor windows are greater in height, each double hung
unit of both second and third fioor windows are 12 lights each, 4 across,
3 vertically.

37. See lllustration 20.
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The interior window and opening design is similar on all
three floors. The wall thickness of the building permitted the window
cpenings on the interior to be developed 1o creaie a bay effect. The
spiayed sides are plastered except below the window stool level which is
of wvertical tengue and groove bLoards forming a wainscotting. Plain-faced
boards alternate with beards beaded on both edges. They are not of
consistent widths, wvarving from 3-3/4 inches 1o 5=1/2 inches below the
windows, and B inches to 7 inches on the splays. 7The boards are 1/2
inch to 3/4 inch thick, nailed at the fioor and window stool only, the face
being 1 imch out fram the brick wall behind. These spiayed bay openings
are trimmed with a plain weod architrave, having a pediment design

refiecting the exterior pediments of the second floor windows.

Windows are in fairly good condition, but suffer from lack
of maintenance. Exterior paint is in poor condition. Cracked and peeling
paint has allowed water intrusion, but at the same time the wood is
extremely dry from air and sun exposure. Some stiles, rails, and
muntins are broken or marred. Also some ropes for the sash baiahce
weights are broken. Frame and sash repairs should be accomplished
fairly easily as the wood sash stops are remowvable, secured with wood
screws having no point, Sash frame joints are mortise and tenon and

pagged.

The window glass for many years was coated on the inside
with greenhouse-type paint, and traces stili remain. The painting of
windows was probably 1o reduce impacts by light on wood gun stocks.

Most broken glass was replaced in 1977, but modern glass
was used which did not match the older glass. The new repairs had
failed by 1978. The putty or glazing compound did not bond to the
wood, probably due to dry wood absorbing excessive oil out of the putty,

preventing curing.

7. Doors

Coors between the main building and tower are metal clad.

These are not ariginal. Pavillien intericr doors have been changed or
modified.
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. Buliding Systems

1. General
A detailed analysis of all building systems was prepared by
R. G. Vanderweil Engineers, Inc., through Stull Associates to supplement
the draft historic structure report and to allow basic system decisions to
be made (see Appendix B-1 and B-2).

2. Water Supply, Sanitation, and Storm

water lines were installed at the southwest end of the

38 but it s not known if the Main Arsenal had water

39

sgquare in 1852,
supply or sanitary lines this eariy. Utilities are shown on 18647 and
187?40 maps but again the specifics are difficult to determine. Certaindy

41

the 1885 to 1200 period saw utility additions and improvements, and

Building 13 definitely had water in 1897, the date of installation aof a

hydraulic elevator.42

Both sanitary and storm sewers discharge ta a combined
system outside the building. The storm sewers appear to be at least

partially blocked. See Appendix B-1 for greater detail.

3, Environmental Controls

The building was probably not heated historically until the
present steam supply was installed. This instatlation may be as garly as
43

The

college now operates the central plant and supplies the steam to the

c. 1906, when a central steam plant was built at the Armary.

Arsenal and Commanding Officer's House,

34. Albright, pp. 38, 40.

39. lbid., Map &, p. 51.
4¢. lbid., Map 10, p. B5.
41, 1bid., pp. 70, 74.
42, 1bid., p. 98.

43. lbid., p. 78.
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A 4 inch steam main enters Building 13 at the southeast

corner of the basement, runs along the east wall, exits at the north -

corner, and apparently continues to Buildings 1, 10, 2, and 3. The
basement is heated by pipe radiators which are uncontrolled and
non-uniform heating occurs. (ndustrial fan coil units on the first and

second floors are fed by risers near each end of the building.

4, Eiectrical System

Although an electric light plant was buiit at the Armory

about 1906,44

this time. The °~ system appears to be a later pericd but a

the Main Arsenai may not have been supplied with power at

pre-contemporary condult-type system. The building service is 550V,
three wire, three phase Dela. The elevator runs directly off the 550V
service. The service is stepped down to 115V, three wire, three phase
Delta for distribution through the rest of the building.

Basement lighting is mostly incandescent bare bulb with
some floufescent tube fixtures. The north exhibit area on the first floor
is lighted both by flourescent tube and spot fixtures, the south exhibit
area with spots. Emergency light units are mounted at both ends of the
first floor and at the elevator.

Second flpor lighting branches are run at the center of
each bay from a feeder at the ceiling along the northeast wall.

incandescent bare bulb fixtures are laid out aiternsting with two then.

three each bay. Third floor lighting is similar except some fixtures have
refiectors. Attic lighting is also incandescent and tower and paviliion
lighting is similar to that of the second and third floors. The system has
very few convenience cutlets.

Circuit breaker paneils are located on each fioor to the
solitheast of the doorway to the toewer. An unprotected oil transformer is

iocated 1n the nertheast corner of the basemant.

44, Albright, p. 78.
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System conductors are in wvery poor condition. The
rubber and fabric wire insulation is very brittle and hreaks when
disturbed.

5, Security System

The Arsenal is protected by a fairly new Intrusion
detection system, monitored by a local security firm. A security survey
was conducted August 19, 1978, by John E. Hunter, Staff
Curator/Physical Security Coordinator, Midwest Regional Office, National
Park Service. Reports are avallable to authorized personnel through the
regional and park offices,

G. Fire Protection

The building has a dry pipe water sprinkier system dating

from 1912-13,%°

regularly tested. in 1%/7 the system was tested and made operational,

The system was not maintained from 1964 to 1977 ancd not
except for one riser serving the attic, tower, and part of the pavillion.

The system covers all of the building. including the
basemerit, attic, and tower. There are three risers, two at the east wall
near the center of the building, and one at the west wall. From feeder
lines along the center of the building, distribution is each way at each
building bay, with seven heads each bay. Each floor of the paviliion has
one distribution line with seven heads.

The water supply main is 8 inch and the three-control
valves are |ocated in a basement room near the elevator.

7. Fire Egress

First floor egress is through the tower doors, two windows
al either end of the building, and one window in the pavillion. Only the

45. Albright, p. 98,
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tower doors are panic operable. The window exits are unmodified lower
sash of the doubls hung window. Second fioor and third ficor egress is

the same except there is no exit through the pavillion.

The second and third ficor window exits, empty onto casi
iron fire escape landings and ladders which empty onto a first floor exit
landing, with stairs to grade. The date of instaliation of these fire
escapes in unknown, but they were in place in 1968. The escapes are

rusted and paint is pesling.

Basement egress is via stairs in the pavillion and at the
front of the building and via two window exits on the west side of the

building. Exit doors and windows are not panic operable.

8. Elevator

During the f{irst four decades of the building's life,
vertical - handting of the guns was probably accomplished with a hotst.

system ar lift platferm in the tower. The first elevator was hydraulic

46 The existing elevator was installed

{water-powered), installed in 1897.
in 1940 or 1941.47 On the inside of the brick elevatar shaft just below
the second floor opening is a date stencil applied in black on the
aluminum paint - Dec. 25, 1941. (This was covered in 1977 when the

interior of the elevator shaft was repainted.)

This elevator is a semi-open cage freight elevator, with
wood flooring and weod lining on the sides and hack;qg The cage has no
door: the top consists of the holst mechanism. and an open steel grating.
Doors at each floor level opening are double leaf, vertical acting,

counter-weighted, and manually operated. The elevator contre! system is

46. Albright, p. 98.
47. bid., p. 98.

48. See llHustration 32,
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not automatic, but consists of switch buttons for "up," "down," and a
signal bell. The machine room at the Lop of the shaft is entered from the
attic. This efevator was manufactured by the Bay State Elevator Co., of
Springfield, Massachusatts.

The elevator is operabie but unsafe. Public use cannot be
permitted.

D. Recommendations

1. General
The following recommendations for Building 13 are based
on a restoration date of 1968 and proposed adaptive use of the building
interior. Conditions as they éxist today generally represent the building
finishes and configuration of 1968. The recommendations for the building
exterior can be characterized as preservation/stabilization, designed to
produce a weathertight building envelope, with no alteration of axisting
finishes or appearance.

The interior of the Arsenal is proposed to be adaptively
used as both museum and administrative headgquarters. Modifications for
functional use are anticipated which may impact interior historic fabric,
but the design philesophy will be 1o minimize these impacts. The
recommendations for the building interier are Tor preservation of interior
finish and do not address specific adaptive use needs.

2, Exterior

a. Masonry Work and Trim

Both brickwork and stonework should be repginted
with lime mortar (see Appendix B-4 for formuiations). Partial repoint is
expected since significant portions of the existing pointing appear sound,
particular attention is reguired when deteriorated flashings have allowed
erosion of the mortar. Procedures for repointing should be contralled in
order to minimize mortar staining. Cleanup should be with water only, no
acid.  Since the existing sandblasted brick is wearing well, sealants
should not be considered at this time.
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Salts tc melt ice should be curtailed at the Arsenal
entrance, to reduce damage due to efflorescence, particularly around the
tower entrances. Rare earth poltices can be used to remove some of the

worst salts and potlutants.

b. Reofing
{1} S&late Rpof

_ An inspection by a slate roofing contractor
indicated that repair and replacement of damaged slate and replacement of
previous inadequate slate repairs should result in a sound roof. When
exposed, sheathing and reoof structure should be inspected for
deterioration and repalred if necessary., Particutar attention should be
paid to the truss ends since water stains indicate leakage at some earlier
time. The roof should be inspected on a continuing basis after the initial

repairs are compieted.

{(2) Tower Ropof
The existing, leaking, copper tower roofing
should be repfaced with new copper roofing. The roofing sysiem should
be detailed to ensure positive drainage of the tower roof. When the roof
is opened inspect sheathing and structural members for deterioration and

replace if necessary.

c. Flashing, Gutters, and Down Conductors

(1) Ridge Cap
Repair and solder damaged cap where possible.

Replace with new copper where repair is not possible.

- (2) Eave Flashing, Valleys, and Gutter

Replace: with new copper. Inspect substrate for

deterioration and replace if necessary.

(3) Down Conductors

Replace with new copper down conductors. Use

design and anchers similar to existing.
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d. Snowrail

Anchorages should be evaluated relative to structural
adequacy and flashings. Replace missing section with rail! made of treated
or decay-resistant wood, configuration to match existing. Replace
deteriorated rail with new snowrail, anchors, and flashing where the wood
snowrall has deteriorated and flashings have feaked previously. Inspect
truss ends, rafters, and sheathing for possible deterioration, repair
where necessary. Paint snowrail.

e. Tower Safety Rail

Repair and paint existing ratling. Replace
deteriorated wood members with treated members. Low pressure sandblast
metal elements, prime, and paint.

¥, Wood Trim

Repair and paint wood trim, such as cornice molding.

. Windows
Repair existing sash, frames, and sifls. Reptace
deteriorated members with members of matching cross section. Reglaze
with glass matching existing glass, use of greenhouse glass or glass
maeting Fed. Spec. DD~G-451Td, Class 1, Quantity g4 is anticipated.

Replace missing or damaged sash cords and sash locks. Basic procedure
would be as follows:

(1) Remove locse and peeling paint with scrapers and sandpaper.

{(2) Replace deteriorated wood elements with new of wood type and
cross section to match existing. Make all sash operable and
provide for fixed or operable sash as desired.

(3} Apply linseed oil and turpentine mixture to bare wood.

(4) Scrape and sand.

(5) Apply second coat of linseed oll and turpentine mixturs.

(6) Back prime.

{(7) lnstall replacement glass, putty giazing and apply weod filler,
sand,
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{8) Prime with oll base primer.
(9) Dats work.
{10) Apply finish coats.

h. Clock Faces and Mechanism

The clock faces should be restored using a
combinationn of preservation and replacement of deteriorated wood
members. Removal of the faces from the building and working on them in
& shop wouid be the anticipated method of repair. It is recommended that
a craftsman skilled in wocdworking and working with gold be contracted
with to de the restoration or have a NPS conservator perform the work.

The clock mechanism shouid be repaired.

i. Cancrete Window Curbs

Replace with a weil which provides adequate drainage

and cleararice from the bottom of the basement window sills.

i Tower Bell
Clean and provide protective treatment for bell.
Clean, repair, and tltreat support frame and striker linkage housing.
integrate suppart curbs with roof repair to ensure rocf remains

watertight.

k. Lighthing Protection Sysiem

Test and maintaln system in operable condition using

replacement elements similar to existing design.

Exterior Lighting
Replace globes on existing tower fixtures. Provide

exterior security lighting al points of pessible entry, mounting fixtures

as inconspicucusly as passible,

. Flagpole
Praserve existing flagpole unless a management

decision alters the restoration date.
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. Intrusions

Remove post~1968 appurtances such as window air
conditioning units.

3. interior
a. Piaster
Repair and replace deteriorated ceiling and wall
plaster throughout the bullding, including the tower. Repaint repaired
and existing surtaces.

b.  Millwork and Trim
Repair and refinish existing mililwork and trim
throughout the building.

c. Metal Ceil‘mgs

Preserve pressed metal ceiling panels. Repair or
replace panets and wood furring where necessary. Ramove existing paint
leaving panels in place. The giass peening method is recommended.
Provide sealed portable enclosure for this work. Refinish panets: metal
primer is recommended, with the finish paint appiied by brush (see
Section V!il, Building Finishes). ‘

d. Floors
(1) Attic Flooring
Repalr where necessary. Vacuum thoroughly

and apply wood conditioner.

(2) First, Second, and Third Ficors
Repair damaged areas op third floor and second
floor pavillion. Clean and varnish. Maintain with protective wax.

(3) Basement

No work other than maintenance.
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e. Modern Partitions

Retain or remove madern stud and dry wall partitions
as functional needs dictate. Minimize damage te historic materials caused

by new partition anchorage.

4, Buiiding Systems

a. Genersl

As a supplement to Robert Carper's original draft
reports, Stuli Associates prepared a report entitled "Building Systems
Analysis and Recommendations," which dealt with the Arsenal building
systems. Decisions, bassd on these reports, were made by park and
region March 20, 1980. Recommendations which follow are based on these
decisions: for more detail on options evaluated and the exact configuration
of the proposed systems refer to the report summaries in the appendix or

the actual Stull reports,

b. Water Supply, Sanilation, and Storm

The park should negotiate continued water service
through the Springfield Technical Community College. This will provide a
safer, more redundent supply system at less cost and less disruption of

below-grade culturat resources.

The stormn drains fed by 1the building down
conductors should be cleaned and system performance wionitored teo
determine if drainage was improved. Should new drains he. required
consideration should be given to tying the baseément window wells into a
new system, The combined sanitary/storm sewer system may require

¢change in the future.

c. Environmenta) Controls

Evaluation of several optiens for space conditioning
the Arsenal, as well as particular systems, resulted in a decision to
provide a new gas-fired boiler systam for both Building 13 and Building
1, which witi replace the antiquated steam service provided from the
college. Separate metering will allow leasing of Building 1 in accordance
with policy. The proposed location for the flue required will be visible to

the public from only limited locations within the histeric site.
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The proposed use of the Arsenal as a museum will
require humidity and thermal contrels to protect coliection artifacts. The
exact configuration of the systems will be assessed in later preliminary

design phases for the building interiors.

d. Gas Service
Gas service wilt be reguired to serve the new boiler
systems. The gas service is availabie from State Street, and must cross
property to be donated to the National Park Service by the Commonwealth

af Massachusetis.

e, Electrical Service

. The antiquated service at an atypical voltage must be
replaced to provide adequate capacity to service new locads generated by

the proposed uses.

Internal distribution systems must be replaced and
modified to provide for the proposed uses, The exact configuration will

depend upon final space allocations.

F. Elevator
The existing elevator cab should be replaced by a
new contemporary cab and the shaft medified to meet code, safety, and

equipment requirements.

g. Security System

Jehn Hunter, Midwest Regional Office, made a survey
of the existing security system in August 1978 and made recommendations
at that time. This report should be consulted for initial information.
Cantinued involvement of a security consultant should be maintained as
buitding configurations change to accommodate the proposed uses.

h. Fire Detection and Suppression

The Arsenal’s fire detection should be upgraded now

and modified as interior alterations are made.
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The existing dry-pipe fire suppression system should
be retained. Supplementary systems, perhaps Halon, may be desired in
special functiona! areas, e.g., document storage. Retention of the
existing system would require storage and display systems to provide
protection of artifacts from water damage while maintaining fire sup-
pression capability. Final suppressioh decisions will be made when final
building use and space allocations are determined during preliminary
design for the adapfive use of the structure.
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I1lustration 15 1976
Arsenal
View from East
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NPS Photo, DSC

Illustration 16 1977
Arsenal
View from Korthwest

NPS Photo, DSC

‘Iliustration 17 1976
Arsenal
View from West

Photo, DSC
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Tilustration 21 1977
Arscnal

Cilrecular Tower Window

Note Waod Deterioration

NP5 Photo, DSC

Iliustration 22 1977
Arsenal, Tower
View from South

NFS Photo, DSC

Illustration 23 1976
Arsenal, Tower

Fast Side

Sandblasted Brick Surface

NPS Photo, DSC
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Iilustratjion 24
Arsenal '
Third Fleoor

Pressed Metal Ceiling

NPS Photo, DSC

=t i

. 1"""'4‘?';}'_1': :\-‘. W

Illustration 25
Arsenal

e

Y AT b:cfmm\"{%

1

Second Floox
Pressed Metal Ceiling

c
K A

]

P P
!L\‘h.‘u}\‘J::J
4 AN LI

'Illustration 26
g Arsenal
First Floor

INPS Photo, DSC

1976

..

1976

& -

1982




Illustration 27 1976
Arsenal
Second Floor

NPS Photo, DSC

2
o,

7
ellarry

rrop i
A
ity

o )
LAL S
a‘iﬂr e
]
SN T

_ Illustration 28 1982
5 T:::«;e':;r_?‘ifftﬁ&;s: x - Arsenal

L Basement
Hote pipe radiators along wall

HPS Photo, DSC

Tliustration 29 1982
Arsenal

Bacemant, Northeast Cornet
Electrical Service Entrance

HP3S Phota, DSC

-, -W ) a_'. .l- o ? ,'l'l' w : rp— '" : : 3 i 1
T R LY . . : - b 2 . %
Lol A e : =T ) ] ‘
) 5 S AR 4 3 ! o .
T



0sg ‘oaoyg gan

IOBADTH
usmaseq
[euasay
Zf UoTIBAISNIIL

as8q feroud S4K

SOATEA DUP

Surdya weasdg zoTyuradg
JuSlR FTY

TBEUDSIY

T¢ WOLIBRIJSTTT]

9Ll61

agg fozoyd SAN

a8ewEaT 1a7BH

073 S0 IC0oT p=rdong
1600Td puUCosy

TEUIS XY

@hm—. 0f UOTIRIISNTTI




= - =

by e el S M A g o

PR

DRCRP R

i
a
it

Ceta
LTyt R

1976 Tllustration 34 1976 Illustration 35 1976
Arsenal Arsenal

Tllustration 33

Arsenal

Second Floor

Second Floor

Basement

Pavillion, Locking Morthwest

Column Detail

NP5 Photo, DSG WNPS Photo, DSC

KPS Phote, DSC




Illustration 36 . 1977
Arsenal
Attic Framing

WPS Photo, D3C

Illustration 37 1977
Arsenal

Attic Framing

Note Water Stains

HPS Photo, BSC




63

COMMANDING OFFICER'S HOUSE, BUILDING 1
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lil. THE COMMANDING OFFICER'S HOUSE, BUILDING 1
A,  General Description and Evofution -
The Tirst Commanding Officer's House at Springfield Armery was
lacated on the site of the Main Arsenal. That house was in existence in

182?,4l and was one of the lssues in the later Ripley-Stearns dispute.-2
Ripley initiated his development plan and the house was demolished in
1843.3 The new {(and existing) Commanding Officer's House was begun in
18&15“‘l and completed in ".84?.5

The existing house is & large, imposing one, located to the
northwest of the Main Arsenal. The symmetey of the two-story main
section is contrasted by the two-story wing on the east side. A cupola
terminates the bhip-roofed main section. Clustered about the cupoia are
four chimneys, Symmetry is also the theme exgresséd ot the facades
where window or door openings in groups of three on both floors are
consistent on all sides except at the wing attachment. Even at the center
of the west elevation a false window opening is delineated in brick where
the wail between the first floor parlors joins the extertor wali. Openings
on the front facade of the wing are uniformly spaced. Only on the end
and rear elevations of the wing is this regularity broken.

The house was designed in the Federal Period Classic Revival

style. The original porches reflected the Greek Revival mode with Doric

columns. The main entrance had a distyle portica. The west side of the

T. Albright, John, "Historical Data Section, Historic Structure Report,
Springfield Armory National Hisioric Site, Massachusetts,™ Nationat Park
Service, Denver Service Center, Denver, Colerado, May 1978, p. § and
maps 2 and 3, pp. 9-12.

2.  lbid., pp. 21-25.
3. Ibid., pp. 23-24.
4. lbid., pp. 24, 26.
lbid., p. 26.
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main section and the front of the wing each had a peristyle. These are
)
The

oniy historic fleor plans of the house found to date appear in an 1876

shown in undated drawings of the house found in Armory files.

book of plans of buildings at various U, 5. Armories.? These 1876 plans
show the original porches. There are several differences between the

undated elevation drawings and the 1876 plans.

The undated west elevation drawing from the 1957 report
{lllustration 48} shows a window at the center of the first floor where the
inset brick panel is seen itoday. The 1876 plan (lilustration 41), shows
the inset, but no window. Whether the undated drawing is in error or
the window removed and the opening filled is not known. |If the later is
the case, the wall between the front and rear parlors was added sometime
between the original construction of the house and 1876. However, yellow
ochre paint remains on the brick and mortar of the inset panel suggest
that there was never an opening here; or, that the celor scheme of the
house changed from salmon to veliow ochre and red-brown by 1876.

The 1876 plan shows unroofed porches on each side of the main
entrance portico. These are labeled "Balcony," with rallings indicated.
This feature does not appesr on the undated elevation drawings but is
shown distinctly in a ¢. 1884 illustraﬂ:i{:mr';.8

The existing porch on the east end of the wing does not appear
on either set of drawings, thus is probably past-1876, most likely early
20th century. It is interesting to note that the first floor doorway and
window on the end of the wing are interchanged in position when the two
sets of drawings are compared.

6. See lltustrations. 47 and 48,

/. Ordnance Department, Plans of Officer's Quarters at the Arsenals
and Armory, Government Printing Office, Washington . C., [876;

Military Histery Research Coflection, Military History institute, Carlisle
Barracks, Carlisle, Pennsylvania. See lllustrations 39, 4}, 43, and 45.

§. Albright, p. 72, Illustration 1.
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The 1967 report cited above states that the entrance, west, and
wing porches were replaced with the existing ones about 1870. Howewver,
four illustrations post-dating 1870 still show the original porches. These
10 and a c. 1884

Thus it can be concluded that the original porches were

are the 1876 plans, a c¢. 1876 illt.lstr‘atien,gl an 1877 map,
th.lsptraticm.TI

replaced by the Victerian-style porches after T884.

Several other exterior modifications occurred but these did not
affect the character of the house as much as the porch changes. Each
sash of the double hung cupola windows was altered from 6 over 8 lights
tc a single pane. The weoden show rails, simitar in design to those on
the Main Arsenal, were replaced with iron snow rails. The dates of these
changes are unknown, but the snow rail replacement might have been
about the same time as the porch replacements. This is assuming &
decorative tracery was the desired effect.

The transom and sidelights at the main entry were changed
possibly about 1900 as suggested in the 1967 report.12 The original
rectangutar transom was replaced by an elliptical fanlight with a leaded
glass design in both the fanlight and sidelights.

On the rear of the house, the bay window of the dining room
was an addition as suggested by physical evidence.13 The stonework of
the lower wall Tacing is not integral with that of the main house wall and
there is a basement window in both the bay wall and main house wall.
However, the bay was in existence by 1876 since it is shown on the plans
of that date.

9.  See illustration 49.

10.  Albright, p. B5.

1. Ikid., p. 72, Hlustration 11.

*xz—. Office of Archeoiogy and Historic Preservation, Ewvaluation, p. 21.

13, See lllustration 72.
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Two allerations post-date  1878. The window to what was
originally the pantry (Room 105) was changed to & double doar and metal
sleps were added. Also the portico of the rear wing entry was enclosed,

The second floor plan of the 1876 drawings shows a
conservatory on the roof of the wing's front porch where the wing adjoins
the main section of the house. This is not shown in other historic
photographs or illustrations, and there is no visible physical evidence of
its former existence.

Two dormers were added on the north corner of the main root,
replacing former skylights., The date of this change is unknown,

Fxcept Tor the porch replacements, the only other majar change
which significantly affected the exterior character was the exierior wall
treatment. The brickwork was originzaliy painted salmon color. At a later

time, the walls were painted yellow ochre with the pitasters, architrave,

and frieze brickwork and projecting brickwork at door and window
openings painted red-brown to maich the stone work, which was never
paihted. The date of the change of coior scheme is unknown. The paint
was removed by sandblasting in 1937.

The first floor center entry to the main section of the house
opens first to a vestibule then a larger hall. To the left, at the west
side of the house, are the iarge interconnsected front and rear parlors.
To the right, the library occupies the front quadrant, the dining room
the rear quadrant. Directly to the rear of the hail, a former pantry
served the dining room as is shown on the 1876 pians. At some later
time the doorway between the dining and pantry was closed {with a china
cabinet built into the space) and a large opening cut directly to the hall,
and the pantry window converted to 3 double deor. With a set of steel
steps, this gave access to the grounds at the rear of the house,
Between the library and dining room, a hall running perpendicular to the
main halli gave acress to the northeast portion of the house, and a large
staircase to the second floor.
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At the jeining of the main section of the house and the wing, a
second entry wvestibule connected the main stalr hall and a service hall
between the dining room, kitchens, rear stairs, and rear entry. The
circulatory and functional arrangements here were later altered. The
predominate uses of the wing's first floor were kitchen functions. The
center of the three major rooms contained the cooking range, which no
lenger exists.' Two storergoms, a pantry, water closet {(bathroom)}, and
the rear hall comprise the remainder of the space. The basement access

is from the first kitchen.

The primary spatial arrangement of the first floor has not been
significantly altered from that as shown on the 1876 plan. The major
changes which have occurred since that time (other than finishes} are as
foilows: fireplace mantelpieces in the parlors, library and dining room;
the conversion of the pantry to an anteroom to the center hall as
described above; the addition of a bay windew In the dining room as weil
as two china cabinets built into former doorways (one to the afore-
mentioned pantry and one to the service hall to the kitchen);
modifications 1o the service hall and closet, now a pantry between dining
and kitchens; a door petween the dining and stair hall closed with &
cioset added under the main stair; the addition of a tavatory in the wing
vastibule; alteraticn of the rear stair to the second floor; ihstallation of
20th century Kitchen eguipment and removal of 19th century kitchen
range and cabinets; and the addition of a locker in the rear sloreroom.

From 1864 to 1977 the house had suffered somewhat from lack of
maintenance, heat, cleaning, and from some vandaiism. Sometime during
that period, a show of interior decorative schemes resulted in application
of some ihappropriate finishes and other materials which have or wili

cause damage to historic finishes by the necessity to remove them.

In 1977 the first floor, main section, of the house was put into
use as administrative offices for the new park. Cleaning and minor
repairs were done, most of the walis, ceilings, and woodwork painted,
floors carpeted or retiled. Intrusion alarm, smoke detector, and telephone

systems were installed.
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The interior brick bearing wall system of the house established
a second fioor room arrangement similar ta thal of the first Tloor. The
"T!-shaped central hall provides circulation between the main section and
the wing. Each guadrant of the main section is a large bedroom, each
separated by closets and bathrooms. The linear arrangement of the three
wing bedroom repeals that of the Kilchens below, with circufalion, baths,
and closets along the rear.

No major second fioor medifications were made hislorically. All
the bathrooms were modified sometime after 1876, and present fixtures
were 20th century, ranging from early 19005 to the 1950s. Fireplace

mantelpiecas are reported to be original in the 1987 "Evaluation" report.

The attic ceiling surrcunding the central interior hall is fiat,
then slopes 1o the perimeter walls, following the pitch of the roof. The
ceiling meets the perimeter walls several feet above the floar. Ceilings
and walls are plastered and for the most part unfinished. The plaster
was applied to sawn lath naifed to 17 inch by 3 inch nailers, Nailers are
perpendicular to the rafters, lath parallel. Rafters are 3 inch by 10 inch
members at 24 inches (%) on center.

Each of the four roof slopes has three skylight positions,
Skylights are rectangular except that over the stairwell, which Iis
clrcutar, and the two at ihe north corner which were converted to
dormers. Existing skylighl "sash" frames are metal with wire-reinforced
gtass. These frames are hinged on the upper end, secured to the curb
of the opening. These '"sash" units are replacements. Hardware
remaining in the jamb faces of the openings indicate the previous
{possibly original} units consisted of two leaves which opened somewhal
itke casement windows. Water leakage thraugh the skylights has damaged
the plaster faces of the openings.

The four brick chimneys which penetrate the aitic are

plastered. Deteriorated plaster on the upper portions indicates exterior
flashing is in poor condition.
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The rooms of east half of the attic are shown as bedrcoms on

the 1876 plan. The remaining ares was leff open.

A feature of particular importance is woodwork finishing in
bedroom 303 and the large attic space, Room 304. Wood graining is found
on some doors, base trim, trim around skylight openings, and the closet
located on the west side of the central room enclosure. X

At wvarious locations in the perimeter kneewall are small
openings (approximatiy 8 inches by 9 inches) to the wall cavity. This 6
inch cavity is 10 Tnches from the interigr wall face. Openings have iron
doors. The function of the wall cavity is discussed in detail in

Appendix B=5.

B. Existing Conditions ~ Exterior

T. Roof and Related Features

The hip roofs of the main section and wing are slated.

The original roofing was slate as reported in 1847,14 but the existing

slate shingling dates from 1936. The signatures of slaters and tinnars

are found cn the plaster in one of the attic skylights with the date June
1936. Later repairs are indicated by the light-colered patched-in siates
on the wing roof and as indicated by a siate found with the date 1957.
The existing slates on the main roof are 10 inches by 18 inches by 1/4
inch with & 7 inch exposure, medium grey in color. Siates on the wing
are 14 inches wide with an 8§ inch exposure, also grey except for
replacement slates which are almost pink in color. Many repairs have

been made with sheet metal insertis under the slates.

Roofing on the main porch is flat seam copper and exhibits
occasional buckling. The front wing porch was previously roofed with

copper and has been roofed over with composition rof! roofing.15 The

14. Albright, p. 27.

15. Material Condition Survey and Recommendations, Situll Associates,
March 19789, p. 158.
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porch on the east end of the wing Is reofed with tar and gravel. All
these roofs are fiat hips. The flat hip roof of the cupola was not
investigated.

Ridge and hip rolls are formed shapes of copper or
lead-coated copper in approximately 8 foot sections. The cross section

profile of that on the wing is slightly different than that on the main
rocf,

2. Flashings, Gutters, and Downspouts

Fiashings at the cupola, chimneys, and at roof and wali
intersections may date from 1936 when the roof was resfated. The
flashing material is the same as the ridge and hip  rolfs  but
counterflashing is of a more fiexible but heavier gauge metal sheeting,
possibly a (ead alloy.

Gutters are built into the stone cornice and lined with
metal. This flashing extends part way over the fascia of the cornice and
also some distance up the roof edge to provide a clear space for snow rail
anchors. The flashing is covered with asphaltic-impregnated Ffabric,
Some leakage of the gutters has occurred as evidenced by stains on the
brick walis. Porch gutters are the external type.

Downspouts on the house are missing in some locations,
allowing water to fiood the walls and erode brickwerk mortar. Some

pieces of downspout anchors remain in the brickwork.

3. Snow Rail, Dormers, and Skylights

The snow rail standards are cast units anchored into the
roof at 4 foot intervals. The three horizontal bars are pipe. Some
elements are missing, requiring replacement. The paint on the snow rail

is in poor condition.16

16. See llustration 77.
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The main roof has three skylights on each of the four
sides except the two on the north corner which were repiaced with
dormers. At the center of the east roof face (s a round skylight over
the stair well.w The existing rectangular skytight sash are metal, 27
inches by 47 inches, glazed with wire glass, hinged at upper ends. The
curb and sash assemblies project 8 inches above the roof surface.
Remains of hardware indicates that the original skylight sash units
cansisted of two leaves and swung out, hinged on the side rails of the

curb. The existing sash open directly upward.w

The two darmers have Victerian period trim but side wafls
are finished with slate shingling. The hip roofs are finished with flat

seamn metal .19

wood sheathing of the north wing face roof indicates the
former existence of a skylight. This accurs over the attic room there

which contained an early water storage tank,

4, Masonry

Between the first ficor [ine and grade the walls are faced
with red sandstone, forming a water table at the first ficor line. The
stone has a smoolh fimish with no teeling pattern. The facing blocks are

set with very tight mortar joints.

The brick of the exterior bearing walls is a uniform red
color. Wall surfaces are unadorned except for projecting pilasters
{without capitais) at the bullding corners and first fioor window and door
apenings of the main section, and projecting band and string courses

beneath the cornice, again only on the main section of the house.

17. See llustration 74.
18. See Illustration 82.

19. See |lfustrations 78 and 79,
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The brick is laid with lime mortar, 1/4 inch joints, in
running bond, there being no headers except at corners, Brick sizes
vary somewhat, but typically are 2-3/8 inches by 3-7/8 inches by 8-1/4
inches. The brickwork was originally painted as on the Main Arsenal.
The first color was sa!mon,m apparently retained on some buildings at
the Armory as late as 7920. At some time, however, the Commanding
Officer's House, and the Main Arsenal, were painted n a different
scheme. Primary wall surfaces were yellow ochre, the window and corner
pilasters, architrave and frieze were red-brown to blend with the color of
the stone, Stonework was never painted. The vyellow ochre and

red-brown color schieme may have been in exislence by 1876 or c. 1880.21

In 1937, the building was sandbiasted fo remove the
paim:.22 Unfortunately, this alse removed the smooth surface of the
brick and the tocled mortar surface. The sandblasting did not remove all
the brick surface or paint, however. On the northeast wall of the main
seclion of the house above the wing roof Is evidence of the original brick
surface character., Where counterflashing was replaced in a slightly
different position, the original hard, smoath Fface of the red brick was
exposed, A noticeable amount of the brick surface was removed, creating
a very porous surface. This evidence also indicates that there were some
flashing repairs at a time after the 1937 sandblasting since roofing and
flashing work was done in 1936.

Remains of paint can be found at various locations. On
the south front watl, hits of vellow wash over the salmon can be seen on

the mortar. Yeflow wash on the mortar is also visible on the sguthwest

20.  Albright, pp. 17, 40.
21. lIbid., p. B8, IHustrations & and 9.

£2. Photographs of the sandblasting work are on file at Springfield
Armory.
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side at the inset brick panel, or false window (which has a wood
moiding). Inspection of the walls will reveal all three colors--saimon,

vellow ochre, and red-krown.

Except for the problems created bylthe sandblasting, the
walls are for the most pert, in good condition. Erosion of mortar has
occurred on chimneys, the cupola walls, and where water has run down
the walls at missing gutter locations. In some areas, efflourescence has
occurred, such as on the east wall of the main section near the wing

porch.

Cornices, window and dogr lintels and sills, and the facing
of the walls between the water table and grade are red-brown sandstone.
Some mortar has eroded from the tight joints of the facing blocks. Stone
is in good candition except for some spalling and efflourescence, again for

example at the east corner of the main section of the house.

5. Windows and Doors

The first floor double hung windows of the main section of
the house consisted of three sash units, six lights in the upper and
center units, three lights in the bottom unit, The sill is at the floor.

Cupcla windows were ariginally 6 over 6 light sash, double
hung, but are now one over one. The dormer windows are 2 over 2
light, double hung. Basement windows are 3 aver 3 light, double hung.
The remaining windows throughout the house are & over 6 light, double
hung. |

Windows are generally in good condition, a&although some
sash and frame elements need replacement due to damage or deterioration.
The windows characteristically suffer from excess paint build-up and dry
wood. Paint huild up obscured the details of the sash and irim sections.
Interim maintenance palnting simply adds to these problems.

Exterior doors are also in good condition but, like the
windows, suffer from paint build-up and need minor répairs and

refinishing.
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The windows had shutters in 187523 and still had them at
least as late as c. 1884.24 Those photographs aise provide evidence of
the paint color scheme of the buildings. It appears that the bulidings
may have beaen yellow ochre and red-brown as early as 18756-80.

Many shutter pintles (set in the wood window jamb) and
shutter dogs are still in existence. The shutter dogs are set in the
stone water table at first floor windows. The metal is deteriorating and

creating cracks in the 5tone.25

6. Porches .

The cast iron work of the porch of the main section of the
house consists of paired columns and triplets at corners. The pattern of
the decorative spandrel sections is net a smaller mirror image of that of
the railing. The wing porch has neither spandrels nor railings, and there

is no evidence that these ever existed.

Porches are in good condition, some repairs having been
done recently, mainly replacement of deteriorated frims at outer Tiocor
edges. Fiocoring has been repainted grey, lhe same as the previous
color. Similarly, the ironwork has been repainted white, which also was
the previcus ceolor. Excessive paint build-up has also become & probiem

on the ironwork. The new paint is cracking and peeling.

Two types of lattice construction can be seen betwsen the
stone-faced brick piers supporting the porch deck and columns. On the
main porch, lattices are flat and owverlapped, whereas on the wing porch,
the latlices are set perpendicular te the plane of the panel, all in the
same plane with 2 half-lap joint at each intersection. The latlice work
has had recent repairs and repainting.

23. See tlustration 49.
24. Albright, p. 72, Illustration 11.

2h. SBee Mustration 30.
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The porch on the east end of the wing Is of a later
period, possibly early 20th century. The four wood columns are tapered
round neo-Doric typical of the early 1900s. The ralling is made up of

closely spaced wood ballusiers.

7. Exterior Steps

Three sets of red sandstone steps, at the main entr‘y,26 at

the west por‘ch,27 and at the wing entry,zg are ail in good condition only
needing repcinting. The metal hand rails at these steps appear to be a

fairly modern installation and are in good condition.

Wood steps at the east end of the wing porch are in good
condition but need a ralling., However, the sandstone steps to the entry
at the end of the wing are in very poor condition from er‘osif:)n.2

The sandstone of the steps at the rear entry of the wing

is In good condition but the stones have settleci.?"(J

3. Lightning Protection

The existing lightning proteclion system is historic, but it
has not yet been determined that it is the original installed in 184?.31
Air terminals are located on chimneys, cupela, and the ridge of the wing.
Dawn conductors are braided cable.

26. See [tlustration 50.
27. See lllustration 66,
28. See Ilustration 68,
29. See lllustraticn 81.
30. See {llustration 71.

31. Albright, p. 27.
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in 1976, some of the down conductors were not connected
toe the ground rods, but this was corrected in 1977 and the syslem is

functional.

8. Exterior Lighting

Exterior light fixtures on the building are not historic and
are recommended for replacement with fixtures of a design characteristic
of the period when electricity was supplied to the building, prebably c.
1906.

10. Stormwater Drainage

Visible evidence suggests a subsurface drain system for
roof stormwater, carried via the downspouts directly Tnte clay tile draing
possibly leading to the ravine northwest of the house. This system is

clogged and now non-functional.

C. Existing Conditions - interior

1. Structural System

Exterior and most interior walls are brick bearing walls.
Typically interior walls are furred with wverticai 1 inch by 3 inch woad
furring strips at 14 inches (%) on center, to which was applied the wood
lath and plaster. Basement watls were finished wilth paint directiy on the
brick.

Floar fr‘afning typically caonsists of 3 Tnch by T10-1/2 inch
wood joists at 18, 21, or 24 inches (*) on center wilh 5 inch by 10-1/2
inch jeisls used at each side of fireplace or chimney stacks. Joists vary
in depth frem 9 inches to 11 inches. Rafters of the main rgef are 3
inches by 10 inches at 24 inches (%) on center. Rafters of the wing roof
are 2-1/2 inches to 3 inches by 5 inches at about 2 feet 6 inches on

center.

Similar to the walls, the plaster and wood lath ceilings
were installed on 1 inch by 3 inch wood furring strips at approximately
14 inches on center, perpendicular to the joists. Most of this celling

system in the basement no longer exists although evidence remains.
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Most existing finish flooring probably dates from the late
1800s or early 1900s. in the main section of the house, a wood overlay
fiooring was used, censisting of 5/16 inch thick wood of several types
igid in several patterns similar to parquet flooring and with decorative
border patterns. It appears that most original flooring still exists
beneath the overlay and consists of wide tongue and groove boards, 7/8
inch thick.

On the second flogr of the main section, the original
flooring was Installed on wood sleepers over 1 inch thick subflooring.
The resuiting space was filled with a plaster-like fill, used as a
. fireproofing or insulating layer. The first floor may also have been done
in this way, but the attic floor was not. In the attic, wide but random
width tongue and groove flooring, 7/8 inch thick, was applied directiy to
the 1 inch thick subflooring. Curiously, the flooring and subflooring run
in the same direction.

2. Basement
a. Basement Rooms BOT and BQ1A; Passage, Coal

Storage, and Furnace

The Turnace space contalned the primary unit of the
extensive and unigue system. This was later modified but the space ¢an
be viewed through an opening from the pzssage. Opposite the furnace, a
doot leads to the coal storage room, three steps down.

The only evidence to date would indicate that the
heating system was converted from ceal te steam about 1906 when the
central steam plant was buiit at the Armory,sa although medifications te
the system are not inconceivabie before that date, certainiy after. The

coal furnace is gone and the space is occupied now with only two bRanks

32. Albright, p. 78.
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of heat exchanger coils {steam to air). A more extensive analysis of the

heating syslem was performed by an engineering ccn*msL,llltant.33

The 1876 plan shows openings from the furnace space
to the building wall cavities.34 These have been modified or closed up,
present openings are probably fo heat registers on the first fleor or to
vent flues. The 1876 plan also shows an opening to the furnace space
from Room BO07. This has been closed off with a brick wall on the
furnace space side, leaving a very small space accessible through two still
extant iron plate doors (opposing action, one swinging outward, one in-
ward). A brick air tunnel under the floor connects with the heat
exchanger in Room B04.

The opening fram the passage to the furnace space
has a sheet iron cover, which is in poor condilion. The doorway between

the brick paved passage and the coal storage also has an fron plate door.

The stohe slabs of the original fromt porch can be
seen overhead as the coal storage is entered. The coal storage extends
along the front of the house beneath the porch. A brick vault springs
from stone foundation walls. The brickwork was pargeted with lime
plaster and whitewashed; whether the stonework was also pargeted was
not determined. Round openings in the top of the vault near each end
provided for «coal delivery. The present porch renders these

inaccassible,

k. Basement Room B(02

The plastered ceiling s extant. Here and Room BO3
are the only two basement rooms which still have the plastered ceilings.
The wood lath was applied to approximately 1 inch by 3 inch (net) wood

33. Commanding QOfficer's House Historic Heating System,  Stulil
Associates, March 1979,

34. 5ee {llustration 39,
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nailers at approximately 1 foot on center perpendicitlar to the joists. The
plaster is wunfinished but sound although dirty and containing hairfine

cracks.

walls are all brick, painted white, the most recent
painting not relevant to the building history except probably being white.
Dampness and mold from a sanitary drain leak occurs in the southwest

caorner.

Flooring is random width tongue and groove boards
running neorth-south on wooden slegpers, prebably over brick paving.
The south windew has been utilized for fresh air supply tc the heat
exchangers. The ductwork at the window connects with a brick tunne!
under the floor. The area of fleoring which had been taken up to
construct the tunnel was re-floored with 3-1/4 inch wide tengue and
greove flooring.

The two doors {leading to Rooms B03 and BO34) are
important features. They are four panel and have hand-painted wood

grain finish.

C. Basement Room B3

Ceiling materials® and conditicn are the same as in
Room B{2. Walls are also brick, painted white. The sanitary draln leak
pointed out above (Room BO02) is also affecting the walls and floor at the

southwest corner of this room. Some shelving exists afong the west wali.

The flooring treatment was the same as in Room BOZ
{(random widith tongue and groove boards running north-sguth on wood
sleepers set on brick paving), but the center section of wood flooring has

been removed, leaving portions running aleng the east and west walls.

d. Basement Room B4
The plaster celling is gone. First floor framing

consists of 3 inch by 9 inch wood joists at 17 inches (%) on center,
running east-west, with one row of bridging at the center of the span.
Wopod shims were used at joist bearings for leveling.
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Waills are all brick, whitewashed, or pzainled white.

Moisture has penetrated the east wall from a steam line leak at the floor.

. The wood flooring (materials ang c¢onstruction similar
to that in Rooms B02 and B03) is rotted around the brick heat exchanger
enciosure, which replaced an earlier furnace shown on the 1876 plan,
located near the northwest corner of the room.

e. Basement Room B05

This room is indicated on the 1876 drawing as a "Milk
Cellar," with three closets along the west wall and sinks along the east

walt. The closels exist but the sinks are no longer extant.

The only remaining plaster ceiling is over the closet
at the south corner of the room. First floor framing consists of 3 inch
by 12 inch wood joists at 15 inches (X} on center, running east-west
except one running by each side of the fireplace support being 4-1/2
inches by 12 inches. The 3 by 125 between these larger joists are
spaced at 18 inches to 18 inches on center., Joists were leveled with
wood shims.

Walls are brick, painted white. Wocisture was noted
along the northwest wall. Closet walls are wvertical tongue and groave
boards, 1 inch thick, beaded one edge. Closets contain shelving. The
wood four panel closet doors have unusual latch sets. Cigset doors are
painted grey.

The floar is now concrete, praobably having replaced

the typical historic wood flooring system over brick.

f. Basement Room B{6, Passage

The plastered ceiling is gene but evidence on the
brick wails and on joists is clearly visibie. First floor framing joists are
3 inches by 8 Inches at 17 inches (%) on center, running north-south.

There are no wood shims at wall bearings in this room.
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Walls are all brick, both whitewash and white paint
are noted. Brickwork here is running bond with a header course each
eighth course. Lime mortar was used. Moisture was in evidence on

walls, possibly from leaks in the steam system piping.

Flooring is 1-1/4 Inch random width tongue and
groove beoards running riorth-south on 1-3/4 inch by 4 inch to § inch
sleepers spaced at 15 inches to 18 inches on center. Flooring is secutred
to the sleepers with cui nails, two to three at each sleeper. The wood

floor system was laid over brick paving.

g. Basement Room BO7

The plaster ceiling and nailers are gone except over

the cleset in the northwest corner of the room. Wood joists of the first

floor framing measure 3 inches by 11-3/4 inches except those running by

each side of the fireplace foundation which are 4-1/2 inches by 11-3/4
inches. Joists run east-west at a spacing of 15 inches.

Afl main walls are painted brick. The closet wall is
of the same type of construction as those in Room B05. This closet is
not shown in the 1876 plan however. The wood doors to Room BCE, the
closet and to Room BO1 may also be hand grained but obscured by paint
and dirt. The room side of the iatter two doors were painted as a result
of the interior decorator's show several vears ago.

The wood flooring is similar to that of Room B06, also
running narth-seuth, but the level is approximately T-1/2 inches lower.

Springiness of the flooring indicates possible rot conditions exist.

Seveéral generations of electrical service panels exist

on the east wali.>> This is the location of The historic and existing

underground electrical service entry to the buiiding.

35. See llHustration 92.
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h. Basement Room B8

Again the plaster ceiling is gone, revealing the first
fioor framing. Joists are 3 inches by 8 inches at 17 inches () on
center, running east-west.

“All walls are brick, painted white.

The wood flooring is 2-1/2 inches wide {exposed face)
tengue and groove, running sast-west on sieepers. The flooring is
rotted at the south end of the rcom whers a steam condensate pipe is
nearly split from rust.

In this room are examples of eariier lead sanitary
drain piping. Wood strips nailed along the walls support the pipes, some
of which are cut and bent shut. Sinks along the north wall shown on the
1876 plan are no longer in existence,

The stairway from the first floor opens into this
room.  The stairs are wood and there is one handrail, both are in good
candition.  The walls and ceiling are plastered and finished with white
paint over wallpaper.

i Basament Room B9

This ‘room is indicated on the 1876 plan as the
Laundry with an exterior entry at the northeast corner of the room:
double daors and a short flight of stairs lead to the rear vard. AL about

the center of the east wall is a fireplace, at the north end of which is

tocated a device with the notation "“wash (7)), the latter word
possibly belng "rack." This no longer exists, nor does a bank of four
wash tubs in the south corner of the room along the west wall, !n ths

southeast corner of the room, adjacent to the fireplace, a large brick
mass with two cavities was constructed sometime after 1876, as it does not
appear on that pilan.

Again, the plastered ceiling has been removed. Lath
was naifed to 1 inch by 3 inch (*) nailers at 1 foot () an centar,
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running perpendicular to the joists. The joists are 3 inches by 13 inches
to 12 inches and 4-1/2 inches by 11 inches to 12 inches, running
east-west. Rows of 1-1/4 inch by 3-1/2 inch (%) bridging are at 4 feet 6
inches (%) on center. Woed leveling shims were used under the joists in

the wail pockets.

Walls are all brick; the most recent finish (s white
paint, spraved on. In the northwest corner of the rcom, and behind the
enclosed lower portion of the stairwell, a partition forming a closet
appears to be in a different position than shown on the 1876 plan, and
the construction is of a later type than closets described previcusly in

this text.

A large portion of the floor is the wood type
previousty described over brick paving, except portians at the west end
of the room and along the east side where the brick paving is now
expased. The wood flooring at the south of the room is rotted due to a

leak in 2 sanitary sewer line.

j- Basement Room 510
The 1876 plan shows a furnace at the north end of
the reom. This has been replaced by 2 brick enclosure occupying the
majority aof the space in this end of the rcom and projecting into space
B11A. The enclosure is a steam-to-air heat excharm;_:;er'.36 Raund metal

air distribution ducts may have been reused.

Much of the remaining space is occupied by beick
foundations for the fireplaces and cooking units on flgors above. This
typical support system consists of three parallel brick walls with brick
vaults spanning the narrow spaces between. The "“southerly" of these
spaces is enclosed and at the floor is & small iron door. This may have

been an ash box for the cooking unit above on the first floor.

36, See itllustration 93,
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The plaster ceiling is gone. First floor framing
consists of 3 inch by 9 inch () wood joists at 17 inches (*) on center

running east-west.

Walis are ail brick with remains of paint washes and
the flooring is brick paving. Materials, flnishes, and conditions are
similar to those described below for Room B11.

K. Basement Rooms B11 and BT1A
Room B11 Js indicated on the 1876 plan as a "wood

cellar," BT1A as a "“waler-closet." No opening is shown on that plan
between the two rooms, but at a later time an opening was made, possibly
when the bDrick heat exchanger was built. The heat exchanger partly
projects inte BT11A and eliminated a deorway into the small space from
Room B10.

Ceilings were originally plastered. As in  other
reoms, nalis and nall holes in joists bolttoms and bits of plaster on the
walls at the ceiling line are evidence of the former ceiling. The wood
joists, 3 inches by 9 inches (%) at 17 inches (%) on center, run east~west
and are leveled with wood shims, usuaily 71 inch by 3 inches. Aleng the
east wall of the buillding, joists bear on an 11 inch offset of the wall,
with only one course of brick between the joists. Aleng this wall, there
is some evidence of rot in joist ends and in the subflooring under the
locker in the first floor storeroom. Subfleering consists of wide boards,

1 inch thick, running perpendicular to the joists.

Watls are all brick, running bond, typical of the work
throughout the basement. As in Room B10, the majority of the paint
washes are gonhe, but patches of whitewash remsain with possibie yeilow
wash beneath. There is some evidence of spalling of the brick from
moisture byt this may nol be occuring at present. Small areas of
repointing have been done at some recent time with cement mortar instead
of Ilme mortar as the original work.
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The flooring is brick paving, bed up, running bond,
set dry in a sand bed. There was no evidence found that the paving

was set in mortar.

3. First Floor
2. Room 101, Vestibule

The sidelights and overlight surrounding the main
entrance door were replaced with leaded glass sidelights and fanlight <.
1900 as reparted in the 1967 evaluation r‘eport.sj The eartier design is
also shown in one of the drawings in that same repor‘t.38 The original
overiight frame still exists. At the opening between the wvestibule and
center hali, the 1876 plan indicates possible sidelights there as well,
which do not now exist. Broken glass in the entry door sidelights was
replaced in 1977.

white acoustical tile was applied (before 1976) to the
ceiling; the center celling suspended light fixture is 20th ceptury.

Decorative pilasters flank both the entry door and the
opening to the hall. Between the level of the plasier caps and the ceiling,
the upper wall surfaces are finished with a decorative cornice of simple
design, the predominent features being a cove at the ceiling and at
mid~height a moulding with Guttae.

The plastered walls are otherwise plain. Near the
center of the west wall, a verticali patch extends through the mauldings,

likely to be a result of utility installations to the second floor.

The present simulated slate flooring s a ZHb century
replacement. A strip of marbie slightly more than 1 inch wide can be

37. See iHustration 50.

38. See INustration 47.
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seen along the entry door and a brass threshold piate extends across and
under the sidelight panels.

tn 1977, walls and woodwork were painted. A light
tan water base flat paint was used on walls, an off-white gloss enamal on
woodwork, All of the first floor, main sectiori, has been done in this
scheme with earlier finishes still in place except some walls where loose
papers had to be removed. Heavy paint layering on woodwork presents
some problems and future treatment needs,
b, Center Hall, Room 10239
The only significant change to the hall was the

cpening made to the former pantry semetime after 1876. The ceiling was
painted flat, off-white in 171977, The paper and paint finishes show
evidence of cracks and unevenness in the plaster. A center Hght fixture
i5 suspended from a round plain medallion. The existing fixture appears
o be fairly modern but is a design more appropriste to a ¢. 1900s era
than others in the house. An intrusion alarm unit has been installed at
the east corner of the room.

The pilaster and cornice ireatment is similar io that
of the wvestibule, but with a picture meolding beneath the cornice. Walls
and woodwork were painted in 1877 as described previously. The main
stair ball was closed off in 1977 with a temporary partition which is easily
removable. The doors to the two parlers and the dining room are
missing, afthough the latter may be ane found in the basement. The
library door is in place.

Carpeting was laid in 1977 over a patterned wood
fleoring which may have been iaid in the late 18005 or early 20th century
as a remedy for worn earlier flooring. This floaring is found throughout

most of the main section of the house. It is typicaily thin, predominently

39. See lllustration 53.
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cak, laid to form approximately 1 foot squares parallel or diagonally to

room walls and having some variation of border patterns. The heat

registers in the floor at each corner of the south end of the halt are

shown on the 1876 plan but both are positioned at the exireme cornhers.
C. Front Parlor, Room 10340

The only significant historic changes in this room

were the Ffireplace mantelpiece {c. 1900), as reported in the 7T967
"Evaluation" report, and the finish fleoring.

The most recent finish on the plaster ceiling was in
1977--a flat white paint over the previous paints and papers, Some paint
pealing has occurred. The surface is uneven and cracked, the result of
periodic patch work, Room lighting presently consists of two Tiuorescent
ceiling fixtures (4 fooi, two tubes each). These were installed prior to
Movember 1976.

The plaster walis retain their layers of historic paints
and papers. They were painited light tan in 1977 with a waler hase flat
paint. The previous finish was white paint. The cove maulding, which
is typical throughout the main section of the house, has also been painted
off-white. Wood door and windew trim, apd base trim are in good
condition and were painted off-white enamel base. The previous paint
was pink, applied prior to November 1976 for the interior decorater show
and is not relevant to the building decorative history. Windows are in
good condition, doors are missing. The double sliding door hetween front
and rear parlors could possibly be in existence within the wali pockets,

which have been covered with wood trim.

The splayed portions of the window jambs contain
intarior shutters, which have been rendered inoperable by numerous paint

layers. This is true in much of the house.

40, See tlilustration 55.
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The floor was carpeted in 1977. This was adhesive
applied over a late 15th or early 20th century thin wood flooring overiay,
predominantly cak, 1/8 Inch thick, 2 inches wide, with a 2 foot 7 inch
wide border in a parguet-type pattern.

The appearance of the ¢, 1900 fireplace mante! can be
seen in a photograph of that p»eri-:wr:l.':H The avermantel s now missing.
The 1977 enamei off-white paint covers the pink paint from the
pre=November 1976 interior decorator show. The ceramic tile surround of
the fireplace opening and the masonry of the firebox had also been
painted. The fireplace is inoperable; masonry of the firebox back is
broken.

A ceiling-mounted smoke detector has been installed
above the left side of the opening to the rear parlor. An intrusion
detector was installed at the northwest corner of the rgom. Wiring for
these devices has been surface mounted and penetrates various mouldings
in the rooms where installed. An air conditicning unit has been installed
in the upper section of the front window, with surface-mounted raceway
and switch on the jamk. The window sash is intact. Venetian blinds are
presently used at the windows.

d. Rear Parlor, Room 10442
Sometime during the modern vyears of use of the
house, acoustical tite was applied to the ceiling and a fluorescent iight
fixture installed, similar to those in the front parlor. Walls and

woodwork were painted in 1977 in preparation for park office use. As in
other rooms wail paint is fight tan, flat water base, and woodwork is
off-white enamel. The previous finishes (before November 1976) were

41, See lllustration 5%.

42. See illustrations 54 and 55.
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thase appiied for the interior decorator show: some of the orange
wallpaper has been removed; woodwork was aiso white. Eariy walipapers

may stili be in place.

The fireplace mantel is similar to and of the same
period as the one in the front paricr. In recent years, bookcases were
added along the north wall and part of the west and east walls. An
intrusion alarm device and a cailing-mounted smoke detector have been
installed {1977) in positions on the cpposite side of the wall from those in
the front parlor. Venetian blinds have been installed at the windows.

The floor was also carpeted in 1977, applied over the

historic wood floprings, which is similar to that in the front parlor.

e. Pantry, Room 105

Functionally and wvisually, this room is wvery different
than would have been found in the 1870s. The 1876 plan shows it as a
pantry opening directly to the dining room. The west and south walls
were entirely taken up with cabinets--perhaps for table service and [inen
and a sink was ilocated ahdjacent to the door on the east wall. These
appurtenances were at some later time completely removed. The doorway
to the dining room was closed, a china cabinet built into the opening; a
large opening cut into the south wall, cpening the space to the central
hali; and the window converted to a doorway providing access to the
grounds at the rear of the house. Perhaps the result of very different
life styles, these modifications greatly changed the visual character of the
central ball, allowed mecre light into the hall, and provided cross

. ventilation.

From the series of photographs estimated to have
been taken during the early 1900s, a view of the entry hall gives a clue
to the pantry changes.43 The built-in china cabinet fills a door gpening

43, See lliustrations 53 and L8.
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ai the southeast corner of the dining reom. That design is the same as
that in the door opening to the former pantry. Thus these changes ta
the pantry and dining room could be deduced to have been made sometime
between 1876 and the early 1900s.

In recent vyears, acoustical tile was appiied to the
ceiling. The walls are now plain except for a small wood cove mouiding
at the ceiling and a 1 by 3 board, running horizontatly arcund the room
at 2 feet 6 inches below the ceiling. Walipaper which was applied for the
1976 or earlier interior decorative arts show was painted over in 1977 in
the fight tan as previously described. A rectanguiar (8-5/8 inch by
1G-1/2 inch) vertica! utility chase had been added in the northwest corner
of the room, and another in the nerth corner, diagonally, 8 inches
across. Woedwork is in reasonably good condition, and has also been
painted white.

The center and lower sash units of tha original
window were replaced with the double door, which is fully glazed. The
original trim of the opening is still extant.

Carpeting was installed in 1977 over the historic wood
overlay fleoring, simifar in design and condition to that in the center hall
{Room 1023,

f. Dining Room, Room 106
tn the 1967 report it is stated that the bay window

was an historic additien to the house. Physical evidence bears this out

as the stonework of the bay's foundation wall is not Keyed into that of
the house itself. The bay was added before 1876 as it is shown an the
drawing of that date.

interior historic changes were discussed in  part
previously in connection with the Pantry, Room 105. Again it is pointed
out that the photographs estimated to have been taken in the early 1900s

show the china cabinet built into the doorway which had eartier opened to
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the center service hzall to the kitchen.m An identica! cabinet was built

Into the doorway to the Pantry, Room 105. Another photograph shows a
glass-fronted cabinet of similar design beneath the windows of the bay.

This no longer exists.45

The 1876 drawing shows a decorway leading to the
main stair hall {Room 107). The only evidence of the doorway's former
existence 10 be seen in the dining room is a section of base trim about 7
feet fong matched to the original. On the opposite side of the wall,
within a closet built in beneath the stair, the original opening was left
intact, and the door is stili there.

The dining room was also painted in 1977--ceiling,
cove, trim, fireplace manieipiece, and doors in off-white, walls in light
tan. Celling and wall paint is flat water base, wocdwork paint is ail
base, gioss.

Previous to Naovember 1976 (probabiy done for the
interior decorative arts show) finishes were: ceiling--painted, "mustard
beige”; woodwork--vellow or “mustard beige" similar in color to ceiling;
wall finish was not recorded.

The ceiling plaster is in good condition, afthough
some hairiine cracks are vigible in the finishes. A decorative, circular
medatiion is still in place at the ceiling center, from which is suspended a
modern light fixture-46 The medallion has been painted the same as the
ceiling, and is in good condition, but its material was undetermined. A
smoke detector was installed in 1977 on the ceiling centered over the arch
of the bay. Surface wiring was also run through heles bored through

trims.

44. See lllustration 58.
45, See |[lustration 57.

46. See lliustration 90,
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Walls and trim are In good condition, afthough
woodwork has considerabie paint accumulation. Earlier finishes remain on
walls, including papers. The cove at the ceiling is the same simple
design as found in the pariors.

A swinging door to the “closet,”" (Room 111} later a
pantry, was missing in 1976, but in 1977 2 similar door found in the
house was reinstalled, although apparently from a different opening as it

was reported to have been too long.

In the bay, scars and gheosts under paint may be
evidence of the china cabinets which once existed here. An  air
conditioner has been installed in the top sash opening of the bay's center
window, with surface-mounted raceway and switch., Sash and glass are
intact. Windows are now fitted with wenetian blinds.

The upper portions of the china cabinets buwilt into
the two doorways have double doors with teaded clear giass. DBelow these
are double woed doors. These cabinets were built within the TFinished

door openings, the originat door trims retained.

The wood mantelpiece at the fireplace on the west wall
is reporied in the 11967 “Ewvaluation" tc be from c. 1900, replacing the
originat, as in the library and parlors, The panei center of the
overmantel appears to be plywood (painted white) and may have replaced
a mirror. Modern bracket light fixtures on each side of the overmantiel
are mounted slightly lower than earlier Tixtures. Ghost outtines of the
eartier fixture plates are visible in the paint, and at the center of these,
wood patches were fitted into the electirical box openings. The fireplace
opening is set off with decorative metal trim; surrounding this is red
ceramic tile, which also paves the hearth front. The firebox ficor has a
cement plaster over firebrick, the back is also cement plaster, possibly
over firebrick. The splays appear to have a plaster coat with a simulated
brick pattern tocled in. Some previous deterioration of the firebox was
repaired Tn 1977.
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In 1877, carpeling was laid over the historic wood
averlay Ffleoring of a similar type previcusly described in the center hall
and parlors. The heat register near the southwest corner of the room is
shown on the 1876 plan.

g. Maln Stair Hall, Room 167

The primary feature of this space is the staircase,

which is in good condition. The weood newel post, raii, and balusters are

varnished, The decorative scrollwork on the carriage has been
painted.ﬂ The underside of the stair is piastered, and was painted
white, This paint was peeling badly, perhaps due to poor surface

preparation.

Prior to 1977, the plaster walls were painted a very
light grey over wallpapers and needed mingr repairs. [n 1977, walls were
patched and painted light tan, woodwork painted off-white, as in the
other rooms. Earlier finishes are in place.

The present green carpeting on fleor and siairs
existed prior to 1976. The wood flooring seen in the closet under the
stairs is alternatl'ng; random widths of light and dark tongue and groove.
A smoke detector was jnstalled (1977) on the ceiling over the door to
Rcom 109,

h. Library, Room 10848

Materials and design features are similar to the
parlors and dining reom, but the library is in better condition. The 1977
work to prepare for office use was also similar: ceiling painted off-white,
walis light tan, both flat water base paint; woodwork and trims painted
off=white with oil base paint. The previous finishes were alsc paint (over
papers), white celling and walls; woodwork was cream.

47_. See (llustration 86.

48. See !Yfustration 56.
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The ceiling and walls are in geod condition, as are
the cove moulding and woodwork, although the window shutters are not
operable. Sealed into their jamb pockets by many vyears of paint
application, they should vyield good documentation of historic finishes

when carefully cpened.

There is no ceiling fixture medallion existing in this
raom, the present light fixture is modern. There is a window air
conditioner in the upper sash section of the east window; and also in
1977, a smoke detector was installed on the ceiling over thizs window, and
an intrusion detector in the west carner behind and above the door to tha
central halt. The docr to the main stair hall is missing; the opening was

ciosed~up in 1877 with trims remaining in place.

The fireplace is in fairly good condition, as is the
mantelpiece, also c. 1900. The overmantel is gone, its previous existence
is indicated under the finishes,49

The floor was carpeted in 1977, instailed over an
historic wood overlay flooring similar to that of the parlors and dining

room.

i. Vestibule, Reoom 109, and Bath, Rcom 10%9A

This vestibule provides a secondary entrance to the

house, and access to both the main stair hall and to the kitchen area of
the wing. The entry door has not been changed in any major way, but
the interior space was modified by the 20th century addition of a
so-called half-bath in the east end.

Sometime after 1876 a doorway was cut between the
vestibule and the kitchen, Room 120. When the bath was added, the

doorway was closed-up and the door used for the bath. The deor and

48, See lilustration 83.
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trim on the vestibule side is of the original design, possibiy having come
fream one of three dining room doorways or a doorway between the
passage and rear hall (Rooms 110 and 112, respectively). The doorway
trim on the bath side is plain. Also sometime after 1878, an owval window

was instalied, now located in the "half-bath."

In 1976 the vestibule was in fair condition, but
finishes In the *“half-bath" were deteriorating. In 1977, minor repairs
were made and surfaces refinished in both rooms. The following is a

record of finishes information for those two years:

Vestibule, Room 109

Ceiling {1977): Water base flat paint, off-white
{1976): Paint, white

Walls (19773:  Water base flat paint, light tan
{1976): Paint, lime green and wallpaper

Woodwork {1977):

Repaired, gloss enamel paint, white

(1976): Had been patched, poorly done, painted,
lime green except door to "half-bath"
painted white

Floar (1877 Carpeted
(1978): Wood, finish worn and dirty

Bath, Room 1084

Ceiling =~ (1977}

Water base flal paint, off-white

(1978): Paint, white, peeling
wal'is (1977):  Water base flat paint, light tan
(1976): Northeast wall--wallpaper, blue and white

Woodwork {1977):

pattern; Qther walis~-paint, blue, paint
peeling, cracks in plaster

Gloss enamel paint, white

(1878): Paint, blue
Floor (1977):  Vinyl asbestos tile, blue
{(1976): Linoieum, deteriorating

condition.

The flush wvalve toilet and lavatory have been put into operating
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j- Passage, Room 110

This passagse originaily provided circulation
inter-connections between dining room, pantry, kitchen, the rear hail of
the wing, and the wing entry wvestibule. Modifications were probably
made between 1876 and the early 1900s at the time of those dene in the
dining room. The doorway to the dining room was closed and counter
and wall cabinets built atong the west wall. The doorway to the rear hali
{(Room 112} was removed along with changes to the pantry {Reoom 111),
which required relocation of the doorway to the kitchen (Roam 120).

Ceiling and watl plaster, csbinets, and trims are in
good condition, afl painted a dark brown. This painting was done for the
interior decarator show, The wood floor was covered in 1876 with beige

lincleum, which was replaced in 1977 with biue vinyl tile.

The daor to the pantry is missing, which may have
been a swinging daor. The door original to the existing kitchen entry
may have been hinged on the kitchen side of the opening. The existing

door is swinging, pivoted on the north side of the gpening.

k. Closet, Room 111

This room would more commonly have been referred to

as a pantry. As previously mentioned, modifications were made probably
between 18768 and the early 1800s. The east wall was relocated,
increasing the width of the room. Cupboard and wail cabinets were

rebuilt atong this wail. A sink was Installed in the southwest corner.

The celling is lower than typical ceilling heights in
adjacent rooms, probably to accommodate plumbing for the bathroom
above. The finish material is 3-1/2 inch wide tongue and groove boards,
painted white. Lower portions of the walls consist of a wood wainscot,
aiso of 3-1/2 inch wide tongue and greoove boards., Uppetr portions are
plaster. The wall modifications resulted in cabinets of irregular depths.
Some cabinet doors are glazed. Walls, cabinets, and trims are painted
white,
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The wood floor was covered in 1976 with a green
linoleum, replaced in 1977 with blue vinyl tile. The counterweight ropes
of the doubla hung window are broken, but the room is in good

condition.

I. Haliways, Rooms 112 and 115

The haliways along the rear of the wing provide
access to the various rooms, oulside, and the rear siairway 1o the second
floor. The pantry wall relocation had required a major change 1o the
stairway. OQriginally a 'straight run, the lower section of the stair was

rebuilt to a right angle turn with winders.

At some recent time, the ceiling has had an
application of acoustic tile, excepl in the Room 115 portion, which is
plaster, painted white In 1977. The piaster walis are in good condition,
painted light tan in 1977. The previous paint color was yellow. The
woodwork was painted white {(enamel base) in 1977, and some broken giass
was replaced in the rear door sidelights. The wood floor was covered in
1976 with linoleum, replaced in 1977 with blue vinyl tite.

m. Bath, Room 116

The room is shown on the 1876 plan as a

“water-closet.” The original fixtures are no longer extant. Existing
fixtures consist of a flush-vaive toileft and a lavatery, ©. 1550s, beth in

operating condition.

The ceiling is 3-1/2 Inch wide tongue and groove
boards, painted white bath In 1977 and previous to 1976. The walls are
plaster axcept for the lower portions which consist of a2 wooad wainscot,
approximately 4 feet in height, constructed of wood boards similar to the
ceiling finish material. Previous to 1976, walls and wainscoiting were
painted white. In 1577, walls wers refinished with light tan water base
paint, and the wainscot and woodwork with enamel base white paint.
Linoleum on the wood flooring was replaced in 1977 with blue vinyl tile,
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n.  Storercom and Locker, Rooms 117 and 117A

The wood food storage locker built within the originat
room was constructed sometime after 1876, Walls, ceiling, floor, and
shelving are of cedar and in good conditien. A window was instalied in
the nerth wall.  tce was supplied from the end norch of the wing through
an opening high in the exterior wall. Water was drained to the basement,
which has caused some rotting of ficoring and framing.

The exterior window of the original rcom is not as
large as shown on the 1876 pian. Moisture has caused finish
deterioration--paint peeling from the plaster ceiling, paint, and wallpaper
peeling from the walls. The east and west walls are paint on brick. The
upper portion of the north wall is plastered, the lower 4 feet (%) is a
wood wainscot of 3+1/2 inch wide beards. During preparation for
refinishing of the room in 1977, loose paint and wallpaper were being
removed. Paint was noted on the brick behind the missing base trim on
the west wail. Woodwork was in need of repainting and linoleum over the
wood flooring was in poor condition,

o, Room 118
The use of this room is not indicated on the 1876
plan, bui was probably functionaily auxiliary to the kitchens.
Cupboards along the south wall no longer exist,

Paint and walipaper on the plastered ceiling and north
wall have cracked and peeled. The other walls are painted brick, the
patnl also cracked and peeling. Loose paint and wallpaper was removed in
1877 in preparation for refinishing. As in Room 117, some base trim was
missing. Other woodwork was painted white. Lingleum covering the wood
flooring was in poor condition.

p. Kitchen, Room 119 and Pantry, Rcom 114

The cocking range at the west side of this rocom
shown on the 1876 plan no longer exists, nor dc cabinets and a sink
which were shown along the south wall. The space adiacent to the range
In the southwest corner of the room has been closed off. Laundey tubs
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were installed along the east wall after this room was no longer used for

cogking. The pantry, Room 114, does not appear to have been changed.

Paint on the plaster ceilings and walls of both the
kitchen and pantry had peeled severely. Loose paint and plaster was
removed in 1977 in preparation for repair and refinishing. The latest
paint color was green. Woodwork and a wood wainscot of 3-1/2 inch wide
boards to window sill height on the south wall were painted white and in

rieed of repairnting.
Historic flooring may be in poor condition as it
appears that an underlayment was used under a linoleum floor covering,

which is in poor condition.

q. Kitchen, Room 120 and Storergom, Room 113

Whereas, Wkiichen, Room 119 was used for cooking,
Room 120 was probably used for food preparation. As previcusly
described, the doorway to the passage, Room 110, was relocated sometime
after 1876. (n this same wall, another opening had also bean made to the
vestibule, Room 109, and subsequently closed again. Modern metal
kitchen cabinets, sink, dishwasher, and stove were i\nstalled, possibly c.
1950s.

The plaster celling and walls have a wvariety of
finishes, Previcous to 1977 refinishing, some finishes were probably
applied for ithe interior decorations show. A brown florai-patterned paper
covered the ceiling. The north wall and part of the west were papered,
other wall areas were painted vyellow, blue, and white. Some wood
wainscotting was painted brown, baseboards biue. In 1977 the room was
repainted--white celling and light tan walls--both with flat water base
paint. Woodwork was repainted with white enamei paint. The linoleum

floor covering was repfaced with blue vinyl tile.
The sterercom, Reoom 113, is anly slightiy changed

from its configuration shown on the 1876 plan. Pipe chases have been
constructed and the shelving along the north wall is gone. The painted

100




--—--.---

piaster ceiling and walls are cracked, paint is peeling. The [ast observed
paint color was green. Woodwork was white, the floor covering was
linoleum.

4.  Second Floor
a. Hall, Room 201

In the landing section (the floar lavel corresponding

to that of the wing) the predominant feature is the bookcase, buiit-in
along the east wall. The narrow panel doors, glazed In the upper
secticn, have a miniature entablature reminiscent of the door and window
entabiatures througheout the house. The lower center section contains a
rollout seat and small desk. This feature is probably original to the

house and is in excellent c:m'lcf;ll'tinmSID

fn this portion of the hail, the ceiling is finished with
acoustic tile. The walls are finished with & straw-patterned fabric wali
covering. Woodwork is painted cream with a gloss enamei. The door to
Hall 209 is missing.

As on the first floor, & patterned wood flooring
overlay is probably early 20th century. The barder consists of two
strips of 2 inch wide oak, alternating with two strips of 7/8 inch wide
straight-grained waocd with a dark stain. The ground consists of 12 inch
by 12 inch units of nine ocak strips, sach 1-5/16 inch by 12 inch, units
laid alternatingly at 90 degrees. This flooring is in good condition.

The floor level of the main section of the second floor
is 3 feet 3 inches above the floor level of the wing. The ceiling of the
main hall here is also acoustical tile. The walis have had paint applied
over wallpaper, except behind three large storage cabinets, where
historic wallpaper and woodwork paint can be seen. The glass-fronted
cabinets may date to the early 1900s and the top layers of wall and

50. See tllustration 87.
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woodwork finishes sometime earlier. These cabinets fill the entire width
of the hall at both north and south ends and the wail area between

bedroom doors on the west wall.

The flooring is the same material and patiern as in
the landing area described above. A section of flooring which had been
taken up beneath a cabinet reveals significant information about fiooring
and framing details. The patterned overtay flooring here is 5/16 inches

thick but is not tongue and groove. The previous, probably original,

flooring is 7/8 inch by 4 inches tongue and groove laid on sleepers. The
resuitant voids were filled with plaster. The flooring finish was either
brown paint or a stain and varnish. The subflooring is 1 inch by 9-1/2
inch (*). Joists are 3 inches by 9 inches at 15 inches to 18 inches on
center, running east-west. The piastered ceiling of the first ficor is
installed on furring strips rather than directly to the joists. From the
finished floor to the top of the ceiling plaster lath is approximately 15
inches. The brick bearing wall between the hall and bedrooms can also

be seen here.

b. Bedroom, Room 202
Except for finishes, no major changes have occurred

in this room. The original marble fireplace manteipiece and the decorative
metal opening cover are still in place and are in goeed t:f.}l"lt‘ilti-::-n.51 The
board and batten treaiment on the cgeiling is recent, and can be
attributed to the interior decorator show. The surface is slightly higher
than the typical plaster ceilings, leaving a gap above the cove moulding

typical of the house.

The interior decorator show has left the ceitling and
woodwork painted dark brown and walls papered.  The late period
flooring is 2-3/8 inches wide tongue and groove. The ceiling lighting

fixture is modern.

51. See lllustration 84,
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c. Bath, Room 203
The 1876 plan shows a wash basin zt the location of

the present water closet, but does not show any other details. The

portion which now contains a shower was a close?.

The ceiling now has acoustic tile and except for a
ceramic tile wainscot, the walls have "decorator show" wallpaper. The
floor is hexagonal small ceramic tile. Bathroom fixtures are not later than
the 1930s. The cioset section is finished with painted masonite sheets
except the shower, which is tited.

d. Bedrcom, Room 204 and Closet, Room 204}-\52

The plaster ceiling and walls are in good cendition

but were painted dark blue for the "decorator show." The original cove
mouiding and woodwork are alse in good condition. Woodwork is painted
white. The patterned overlay wood flooring design wvaries from those
previously described. Twe bands, each consisting of a dark strip
belween two light ones, are separated by 12 inch squares made up of
nine 1-5/16 inch strips, squares alternatingly laid at 90 degrees to each
other. Inside the border, the alternating square units are laid at 45
degrees to the walls instead of parailel.

The fireplace mantel, alse original, is identical in
design to that of Bedroom 202 and is also in good condition.ss Black
paint bhas been applied to the brick of the firebox. Present ceiling
lighting in this room is a flourescent fixture. A floor register adjacent to
the fireplace Is shown on the 7876 pilan and is of the same design as

those previously noted. >4

52. See llystrations 59 and 80.
53. See lijustration 85,

B4, See [lustration 89.
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The closet, Room 2044, was undoubtediy a dressing
room and closet. Flooring and base trim patches indicate the location of
the wash basin shown on the 1876 plan. Paint on the plaster walils and
ceilings is peeling. The inner closet is finished in painted woocd

shelving, walls, and lowered ceiling.

e, Badroom, Reoom 205 and Bath, Room 2Z05A
No alterations except finishes had been made to this

bedroom, but the adjoining former dressing room and closet has been
converted to a bathreom and a closet was added from space taken from
Bathroom 208,

The pilaster ceiling and walls have "decorator show!
finishes, paint on the ceiling, and a floral-patterned paper on the walls.
Woodwork is now white. Flooring is 2-1/2 inch wide tongue and groove
oak with a simple border of two strips of light wood, 2-3/8 Inches wide,
separated by two strips of dark wood, 1-1/16 inches wide. The original
marble Tireplace mantel is in good condition. As with other fireplaces, the
opening surrcund and firebox have been painted black. Existing lighting
fixtures are two 4 foot, four tube flourescent fixtures,

The 1876 plan shews a wash basin in the position now
occupied by a lavatery., The former inner closet was cenverted [nto a
tiled bathtub/shower stall,

The most recent finish on the ceiling and upper
portions of walls is white paint, which is peeling. Between this and a
tile wainscot, the walls are papered, the last a "decorator show"
application over a previocus paper. Wall tile and shower doors appesr 1o

have been installed later than the floor tile, lavatory, and water closet.

The closet addition, which was formerly part of Room
206, was built sometime after 1876. A doorway was cut in the east wall
of the bedroom between the fireplace and outer house wali. Part of the
architrave of the window of Room 206 was covered by the added wall and

the edge is seen Tn the closet corner. Cracked plaster and peeling paint
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characterize walls and the ceifing. The existing bedroom flooring appears
to be fairly recent, possibly apptied over the previous patterned flogoring
like that in Room 204. Similar diagonally laid units extend under a

cahinet in the north end of the closet.

T. Bath, Roam 206
The large dressing room and closet was also

converted and has become a modern bathroom. A lavatory is now found
in the location of a wash basin indicated on the 1876 plan. Mast of the
recent finishes are "decorator show" items. Ceiling and wall finishes are
various paints, papers, and tile. Flooring is the small hexagonal ceramic
tile. Tr;e original cioset section now contains a shower and metal
cabinets.

g. Bedroom, Room 207:)5
Except for finishes, the only change 1o this bedrcom

since 1876 has been the closing of an opening to the bathroom in the
wing, Room 208. Materials and surfaces are in good condition but
ceiling, walls, and woodwork have “decorator show'" finishes. The
historic overlay flooring is the same pattern as that of Bedroom 204, The
marble of the fireplace mantelpiece is in good condition but the surround
and firgbox have been painted,
h. Bath, Recom 20856
The bathtub and water closet shown on the 1876 pian

ne ionger exist. As noted above, an opening to Room 207 was closed and
the doorway to the hail relocated. Existing fixtures are 20th century.
Some of the [atest finishes are "decorator show" applications, such as the

55. See lllustration 61.

56. See lHustration 88.
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wallpaper above the tile wainscot, The ceiling is also papered. The
bright, deep red paint on woodwork is afso probably a 'decorator show®

finish. Flooring s ceramic tile.

i. Hall, Room 20%
The 1876 plan shows curved stairs te accommodate the

location of the bathroom door at that time. Since then the door was
relocated and the stair changed to a straight flight across the end of the
hall. Pipe rails have also been installed for railings. These wood stairs
are painted dark brown. The plaster ceiling Is painted white but is
cracked. Plaster walis are painted pink. Woodwerk is painted dark
brown. These two finishes are probably "decorator show" applications.
Flooring is the later period overlay, consisting of narrow but random
width pine and a border of the same pattern as that in the adjacent hall
{Room 201)}. Lighting fixtures are missing.

j. Hall, Room 210
The only apparent changes since 18768 were the

installation of a doorway near the head of the stairs to the adjacent
bedroom {Room 211} and & partition and docorway creating two hall
sections (the o¢ther designated as 213 on the pian accompanying this
report). The woodwork of these doorways was done with the same

.detailing as that original to the house.
Ceilings and walls of this haliway are painted
(yeilow). Woodwork is in goed condition. The wood flooring is covered

with linoleum.

k. Bedroom, Room 211 and Closet

The plaster ceiling is painted pink and at the walls is
8 small, plain cove meoulding, alse painted. FPlaster walls are also
painted. Windows have shutters which fold into the side jambs which are
perpendicular to walls rather than splayed as in the main section of the
house. Another characteristic of windows of the second floor in the wing
is the lack of the inset wood panel heneath the siil as found in the main

section of the house. Woodwork in this room is painted white. Flooring
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is randam width, gereraliy narrow, pine, with a border, although this
dees not contain members with dark stain.

The marble fireplace mantelpiece has been painted
white. The surround of the opening, the firebox, and the inner hearth
have beaan painted black. Lighting fixtures are either missing or in
disrepair. 5Scme slectrical cutlets and conduit are surface mounted. A
heat register in the floor is located adjacent to the fireplace. {0 the
northwest corner of the room, a patch in the flooring indicates the
focation of a wash basin, which is shown an the 1878 plan.

Since that date the cleset has had gabinets and &
plumbing chase added. The plaster ceiling and walls were last finished

with blue paint. Flooring is similar to that of ithe bedroom,

Bedroom, Room 212 and Closet

There is no cove moulding at the ceiling In this room.
The plaster ceiling has had a finish of textured paint, probably of
"decorator show" origin. walls have been painted a red-crange. There
are no window shutiers in this room. Ficoring is weood with na border.
The fireplace is similar te that in Room 211 except that the marbie
mantelpiece has not besen painted. The cioset has had some sheiving
added. Fiooring is similar to that of the bedroom,

m. Hall, Roam 213
Wails and the ceiling had last been finished with

papers of "decorator shaw! application. Woodwork is painted beige, and

the door to Hall 210 painted klue. The floor is covered with fincleum,

n. Bath, Room 214
Fixtures in this bathroom are of wvarious periods,

being replacements of thase shown on the 1876 plan. That plan shows a
water closet in the northeast corner and a sink in the southwest corner.
The space that is now & closet for Bedroom 215 contained, as of 1875, a
bathtub. This space could have been entered from both the bedroom and

bathrocom. The deorway to the bathreom side was closed up. The
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present bhathtub in the bathroom may be ¢. 1900. The rim is trimmed
with wood.

The ceilling and wupper portions of walls have a
“decorator show" application of floral pattern paper on the walls., The
lower 4 feet of the walls is a wood wainscot of vertical beaded boards
painted vellow. The remaining woodwork is painted white. Window
shuiters are operable. Wood flooring is covered with linolaym,

a. Bedroom, Raoom 215 and Closet
The 1878 plan also shows 3 wash basin in the south

corner of the room, but it no longer exists. The ceiling now is finished
with acoustic tile. Peeling wallpaper indicales moisture intrusion on the
northwest and the two exterior walls, This was removed and plaster
patched in 1877. The wallpapers were of “decorator show" origin.
Woodwork (s painted beige. Repsirs are needed on windows. £looring is
tongue and groave oak of a later period.

The closet ceiling is afso acoustic tile. Walls were
refinished with wallboard and walipapers, some of ‘'decorator show"
otigin.

5.  Attic
a. Stairwell and Hall, Rooam 31

Wallpapers on the plaster ceiling and walls have been
painted white and are in good condition. Similarly, woodwork is paitted
white and in good condition. The stair and railing are in excellent
condition, the rail varnished. Flooring s random width tongue and
groove beoards, painted. The most recent paint is brown, earlier paint
was a lighter (medium} brown. A circuiar skylight is located over the
stair fanding.

b. Interior Hali, Reom 302
This room, at the center of the house, contains the
stalrway to the cupola. The room is in geod condition but the ceiling ang

walls have "decorator show" finishes. The ceiling has a textured paint
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and walls are painted. The wide, randem width tengue and groove
flooring is painted dark brown over a medium brown. Balusters and
treads of the stair have been painted and are in good condition. The

railing and newe! post have varnish finish and are also in good condition.

c. Bedreoom, Room 303

Plastered walls and ceilings are unfinished. Plaster
is dirty and bas hairline cracks., Woodwork is grained and the wood

flooring is painted,

d. Room 304
The condition of plaster ceilings and walls in this
large area is similar to that in Room 303, but some has fallen as a result
af roof leakage. The grained woodwork is in good condit?on.w The wood
closet with rounded corners an the south side of the center room section

has had brown paint applied over varnish. The door is mahogany.

e, Bedroom, Room 305

The exterior trim elements of the two dormers suggest
that these dormers replaced the original skylights sometime in the late
1800s. iInterior walls and ceilings of the dormers are wide tongue and
groove boards, beaded an one side, and painted grey. The plaster
ceilings and walls of this room had been painted yellow ochre. Woodwoerk
is painted grey but some is missing. A closet in the southwest corner of
the room is a later addition as is some surface-mounted electrical work.
The electirical wiremold is wood.

f. Attic of Wing, Room 306
The wing of the attic {s unfinished sxcept for this

space, which is accessible from the second flosr hall by a narrow, steep

stairway. The 1876 plan indicates a water tank to have occupied this

57. See lliustration 94.
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space. The tank is gone, bul the raised secticn of ficor stiit has a
pratective covering of flat seam metal roafing material and some remains of
plumbing.

d. Cupola, Room 401

This pleasant space atop the house provides a
pancramic view of the Armory and portions of the city and surrounding
hills. Each sash of the doubile hung windows, originally six iights each,
are wnow single fight sash. Plaster ceiling and walls, woodwork, and
flooring are in good condition. The plaster cove moulding st the celiing
is the same section as the cove in the dining room.

All visibie finishes seen in 1877 appeared toc have
been of “decorator show" origin. Paint colors chosen were the most
sympathetic of any in the house. The celling was white, walls yellow
ochre, woodwork tan, and wood flooring medium brown. The previous
paint cotor on the flaoring was dark brown. Investigation of the cove
moulding revealed the following palint celor seqience, beginning with the

earliest:
1. Grey
2. Yellow Ochre
3. Graen
4, Mustard

D. Building Systems

1. General
As in the case of the Arsenal, R. G. Vanderwed
Engineers, Inc., conducted a survey of the bujlding systems (Appendix
B8-1 and 2) which was used by management ta make basic systems
decisions,

2. Water Supply and Sanitation

The house is serviced from the Armory central system
operated by STCC. All the bathrooms were modified after 1876, and the
existing fixtures date from the early 7900s to the 1950s. Existing

fixtures are in operable condition.
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The sanitary piping shows evidence of leakage in Rooms
BO8 and BOZ2. inoperative original 2 inch lead water piping remains in
the bagement.

3, Environmental Controls

The original heating system appears to have been gravity
hot air with coal-fired furnaces. The system was probably converted to
steam with the construction of the Armory central steam plant in 1906,
R. G. Vanderweil Engineers, Inc. prepared a more detailed analysis of
the Commanding Officer's House histoeric heating system which discusses
development of the system (see Appendix 8-5).

4. Electrical System

The presant electrical power service consists of an
underground 575V, one phase, two wire primary power to a 37.5 KVA,
115/230V, three wire dry-type transformer, which was relocated from
Building 22. Voltages are incompatible with contemporary woltages.
Wiring in the building is generally antiguated, but is unsafe due to the
lack of a grounding system.

5. Security System

The Commanding Officer's House is protected by a fairly
new intrusion detection system monitored by a local security firm.

G. Fire Detection

Fire detection is provided on only the first floor of the
main peortion of the house. The system is monitoered by a local security
firm.

7. Fire Protection

The only suppression system is hand-held extinguishers
located throughout the building.

8. fire Egress

Exits are conventional residential exits without panic
devices. Exits are adequate for intended uses.
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E. Recommendations

1.  General
The following recommendations for Building 1 are presented
within the context of the management decision that the pericd of
restoration should be 1968, the closing of the Armory. The existing
conditions today generally represent conditions in 1968, since only minor

changes have been made since 1968.

The recommendations made here deal primarily with the
actions required to preserve and stabilize the Commanding Officer's
House, adaptive use guestions will be addressed later in preliminary
design. Exterior treatment recommendations wilt be addressed first and

interior treatment recommendations will follow.

2. Exterior
a. Masgopry Walls, Trim, and Chimneys
Both brickwork and stonework should be repainted

with lime mortar {see Appendix B-4 for formulations). Partial repeinting
is anticipated since portions of the existing pointing appear sound. The
methodology  for repointing should be controlied to minimize wmortar
staining. Cleanup should be with water only. Since the existing
sandblasted brick surfaces are weathering well, sealants should not be
considered at this time. Before use of firepiaces or use of existing flues
for new rechanical system the flues should be inspected and repaired or
lined T necessary.

k. Reofing
(1) Slate Roofing

Al slate roofing and mingr amounts of slate

qsiding on dormers shouid be replaced. An inspection by a slate roofing
contractor indicated that simple repzir of the roef would not ensure a

sound roof and a cost effective installation, due to the exiensive and
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failing existing repairs and damaged slate.SS Board sheathing should be

inspected when exposed and replaced if damaged.

(2} Main Porch Roofing

Replace existing leaking copper roof with new

copper roofing, with heavier sheets where second floor downspoutis empty

onto the porch roof,

(3) North Wing Porch Roofing
Replace composition roofing on wing porch with

copper rceof to match main porch.

{4) Wing End Porch Roofing
Replace tar and gravel roof with copper roof.

(5) Cupala Roof

Replace metal roofing with new copper roofing.

(6) Dormers and Clrcular Skylight

Replace metal roofing with lead-coated copper
and then paint.

C. Fiashings, Gutlers, and Downhspouts
(1) Flashing

Flashing has deteriorated at almost afl roof
edges, ridge caps, porch to structure connections, and penetrations
through the roof, i.e., chimneys, skylights, and dormers. Given the
need to replace the majority of roofing, all fiashing shouid be reptaced
using copper or lead-coated copper if it is tc be painted,

58. See Appendix B-3.
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(2) Guiters
Existing copper gutters exhibit extensive
deterioration, therefore all gutters should be replaced as in the case of

the eave flashings.

(3) Downspouts

Copper downspouts are missing or have open
seams. All down conductors should be replaced with hew copper down

conductors.

d. Snow Rall _
Rail should be repaired, involving replacement of
missing castings, replacement of detericrated piping, and refinishing.
Existing bracket anchorages should be evaluated for structural adequacy

when exposed during constiruction.

e. Skylights

In addition to replacement of flashings, the metal
frame should be repaired and wooed trim repaired. 3Slater's signatures and

dating near one of the skylights should be preserved.
f. Dormers
In addition to ftashing and roofing replacement, wood

trim should be repaired and refinished.

g. Air Conditioners

Remove window air conditioners.

k. Remave Aluminum Storm Doors and Windows

Provide wood-framed screens, storm doors, and storm

windows after doars and windows are refinished.

i. Doors and Windows

Basement and second floor windows exhibit the most
deterioraticn, and most repiacement of damaged wood elements would cccur
on these windows. The general procedure for treatment should be as

foltows:
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(1) Remove loose and peeling paint with scrapers and sandpaper.

(2) Replace deteriorated wood elements with new of woed type and
cross section to match existing. Make all sash operable and
provide for fixed or cperable sash as desired.

(3) Apply linseed oil and turpentine mixture to bare wood.

{4) Scrape and sand.

(5} Apply second coat of linseed oil and turpentine mixture,

(6) BRack prime.

(7) Putty glazing and apply wood filler, sand.

(8) Prime with oil base primer.

(%) Date work.

(10) Apply finish coats.

i Shutter Hardware

It is recommended that existing shutter hardware be
preserved (n place. Pintles should ba examined for paint histery, cleaned
of excess paint, and refinished. Shutter dogs set in lhe sandstone water
table are recommended for replacement in bronze to stop the effects of
rust and cracking in the stone. Before selling new dogs, a slone
polymerizing adhesive is recommendad %o stop the advancement of cracks
and close them to water intrusion. Impresgnation may be possible using
the slot for the shutters dog before installation sc the exposed faces of
the stone will not be affected.

k, Porches

(1) Cast Iron Porches

Repair or replace damaged ceiling boards, trim,
and floors. Inspect porch structural system at time of construction and
replace any rotted porch framing with treated members. ©On cast iron
columns remave builli~up paint layers using low pressure sandblasting and
refinish (see Appendix B-4 for Munseil coded list of cast irop finishes}.
Replace damaged column bhases.

(2} Wing End Porch

Repalr or replace damaged ceiling boards, irim,
and floors. Inspect porch structural system at time of construction and
replace any rotted framing. Repair and repiace rotled railing.
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V. Extertor Stone Steps
(1) Wing End Steps
Replace severely detericrating steps with new

matching sandstone.

{(2) Rear_ Steps
Reset and point steps.

{3) Main_Stone Step
Repoint ali other steps,

m. Lightning Protection Sysiem
System should be preserved and maintained in

operable cendition.

n.  Subsurface BDrains
Clean and repair existing drains. Observe operation

of cleaned drain and evaluate need for hew drains.

3. interior
= Basement
Recommendations for the wvarious basement rooims can
be grouped into general actions for the majority of spaces and action for
specific features. The basic goal of the actions is preservation of 1968 or
existing conditions. The following generai actions should be carried out

in all spaces.

(1) Ciean All Surfaces
General housekeeping is the first portion of

work, remeval of trash, and general debris. From there surface cieaning
will range from simple vacuuming to cleaning with mild soap or noen=-ionic
detergent. Cleaning methods should preserve existing finishes. Wood

framing for example should simply be wvacuumed.

{2) Repair Masenry and Frame Walls

Repairs should be made to match in general the

existing construction. Brick repair will involve repointing with lime
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mortar and occasional replacement of damaged brick. Replacement bricks
should match existing in size, color, texture, and hardness and be
marked with the date of replacement. Parged brick in the furnace space
and Room B{TA should be repaired using pargeting of similar formuation
to the existing. Possible moisture probhlems were noted in Rooms BO0S,
BOG, B07, BO%, B1, and B11A. Prior to refinishing, walls should be
monitored after completien of roof drainage system repairs and repointing
to determine if Llhe moisture has been eliminated.

{3) Repaint and Refinish wWalls, Trim, and Windows
Existing colors and types of fipnishes should be

matched. The predominent existing and histerical finish was whitewash,

and whitewash or waterbase palnt should be used.

{4) Wood Floors
Areas of wood flooring will require replacement
where rotled and damaged. During replacement of flooring, sleeper
should be inspected for damage and replaced if reguired. Fioors in Room

B08 appear to to require replacement of flooring and slespers.

b, Basement Miscelianeous

In addition 1o the above more universal
recommendations for treatment of the basement spaces, the foliowing

specific recommendations are made:

{1) Furnace Space

Iron plate access covers and doors should be

cleaned of rust and a proteclive finish applied.

(2) Plaster Ceiling, Reooms BQ2, 803

Ciean and repair hairline cracks in plfaster, Do

not paint these syrfaces.
C. First Floor

The fFirst floor is in generaliy good condition, and
existing conditions reflect condilions as they existed in 1968. As in the
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basement several general actions can be recommended, but they might not
be applicabie in absclutely all spaces. First floor spaces impacted by the
post-1968 '"Interior Decorator" show had been recently repainted in

generally neutral white.

(1) Carpet
Remove recent glue-down carpet Iinstallation.

Historic wood flooring below should be refinished (varnish and wax), the
difficulty of this operation will depend upon removal of the carpet
adhesive. It is recommended that machine sanding be avoided and hand

metheds will permit restoration of the finish.

(2) Air Conditioners
Remove window air conditioners.,

(3) Cieaning
Sofled surfaces should be cleaned using minimal

impact methods such as simple vacuuming and cleaning with mild scaps or

detergent.

(4} Door and Window Hardware

Retain historic hardware.

(5B) Window Shutters
Restore window shutters to operzble condition,

repairing, and refinishing woodwork where necessary.

Several specific recommendations must also be made

concarning first ficor spaces:

(1) Contemporary Partitions, Room 102
The partition closing off the room could be

removed if tenant needs require., However, a method controlling smoke
migration to other areas of the house should be considered at the stairs
to- the attic. Alsn, should only part of the building be occupied thse

partition shouid reduce heating bills.
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(2) Kitchen, Room 120
Risposition of the existing kitchen equipment

should be ulitimately determined by tenant needs. if the kitchen function
is desired the equipment could remain, or the kitchen could be remodeled.
tf kitchen facilities are not required the space could remain as is; or
adaptively used for rental space and the equipment removed.

These actions would establish a basic condition on the
first floor which would allow leasing at a generally fow income level and

tittle capital expenditure by the National Park Service.

d. Second Floor

The second floor spaces suffer from the "Interior
Decorator? show finishes which were introduced after 1968, To provide
general leasing space similar in quality to the existing first floor spaces,
several general actions must be taken on the second floor.

(1) Minterior Decorator" Show Finishes

Basically only wall, trim, and ceiling finishes
were altered for the show. Physicat alterations such as board and batten
ceilings should be removed and concealed plaster repaired. Where
wallpaper is paintable, it shouid be painted in off-white. Where wallpaper
is unpaintable (metallic, damaged, etc.) remave the most recent paper
fayer and paint that surface. Repaint trim and walls.

{2} Flgors
Repair and refinish  wood floors. Machine
sanding shoutd not be used, where patterned parguet floor is present.
Light machine sanding would be acceptakle on other flooring.

(3} Bockcases and Railings

Gentiy clean wood and maintain with a good
furniture polish.
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{4) Window Shutters
Restore window shutters to operable condition,

repairing and refinishing woodwork where necessary.

{5) Tile Floors
Clean and regrout tile where deterioration has

occurred.
{(6) Fireplaces
Remove paint from tile and marble surfaces and
clean.

e. Third Floor, Atlic
The third floor space is not particularly suitable for

leasing space, so proposed actions are oriented toward simple
preservation. When the roof and flashings have been repaired,
deterioration of plaster and finishes should be curtailed. it is
recommended that the attic of the wing be left in its existing condition.
No work is needed except thorough veacuuming to remove accumulated
dust, There are some |oose items which are recommended to be
catalogued and kept in a park collection of building artifacts. The

following general actions should be taken in the attic:

(1) Cleanup

walls, woodwork, and fiooring should be clearned.
Cleaning is the on!y proposed treatment for the grained woodwork in
Rooms 303 and 304.

{2) Plaster Walls and Ceiling
Remove deteriorated plaster caused by water

leakage. Replaster and repair cracks. Refinish to match existing coelors,

(3) Flooring
Repair and repaint to match existing finish.
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(4) Stair Raillng

Repair, reinforce, and repaint railing.

F. Cupocla, Room 401

{1) Walls, Ceiling, and Floor

Clean, repair, and refinish. Finish should

correspond to those prior io painting for the “Interior Decoratoer" show.

(2) Railing

Repair and reinforce railling particulary if visitor

access is 1o be permitted,

4. Building Systems

a. Waler Supply and Sanitation

Existing linkege to the Armory central system should

be maintained., Damaged cast iron sanitary drains sheouid be repaired.

b, Environmentat Contrals

A basic modificetion of the exisiting system |is
recommended. Stull Associates performed an analysis of several system
alternates, a summary of which can be found in Appendix B-1 and B8-2,
and the complete anaiysis in the supplemental reports. The selected
alternative invalvaed new bollers, to replace the existing sigam service.
The existing flue would be used and controls would be added to the
system. Long-term modifications would involve conversion to a hot water
system,

c, Electrical System

The house should be rewired and new eiectrical
service provided (see Appendix B-T and B-2). Determinalion of possible
tenant reqguirements and proposed uses willi impact electrical system
design.

d. Security and Fire Detection Systems

Both systems should be expanded, particularty fire

detection to the attic, to ensure adequate protection. An NPS-owned
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system Integrated with the Arsenal system is recommended. Equipment

should be concealed to the extent possible.

2, Fire Protection

Suppression systems are not recommended at this time

given costs and assuming an upgraded detection system.

f. Fire Egress

Mo modifications are required,

_-”_’_—‘U--_-
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I QUARTERS OF THE COMMANDING OFFLUER.

Tllustration 38
C. 0.'s Bouse, HNote Lack of Wing Porch and Existence of Fence
Hatrper's New Monthly Magazine, 1852; Wegative Wo. SAL467,

NPS Park Files
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Illustration 50
C. 0.'s House, Front Steps
NP% Park Files
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Illustration 62
C. 0."s House
View from South

NPS FPhote, DSC

Illustration £3
C. 0.'s Hougze
View from Scuth

NP3 Photo, DSC

Illustration a4
C. 0.'s House
View from East

NP5 Phota, DSEC

1976

1878

1976
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Illustration 65 1978
C. 0.,'s House
View from West

NP8 Pheto, DSC

Tllustration 66 1977
C. 0."'s House
View from West

o -

NP$ Thoto, DSC

Illustration €7 1976

C. 0."'s House

View from Northcast

Note: Top of rose arbor to
right of photeograph

NF5 Photo, DSC
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Tilustration 77 1877
C. U0.'s House

Snowrail, Southeast Corney of
Main House

KPS Photo, DEC

fliustration 78 1977
C., 0.'s House

Dormer, Northeast Corner of
Main House

@ -

NPS Photo, DSC

I Titustration 79 1977

c., 0.'s House
pormer, Northeast Corner ok

Main leouse
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MASTER ARMORER'S ROUSE ~ BUILDING 10
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IV, THE MASTER ARMORER'S HOUSE, BUILDING 10

A. General Descrinption and Evelution

The construction of the Master Armorer's and Paymaster's
Houses was under the tenure of Roswell Lee. These were both
constructed In 1833, the former northwest and the later southeast of the

site of the Main Arsenal; which was not vet in existence.1

The Master Armorer's House may have had water service
installed in 1852,2 and during this pericd the house was painted like the
other buildings at the Armory. A c. 1880 photograph shows the house
painted vyellow ochre with red-brown trim like the Main Arsenal and the
Commanding QOfficer's House.3 By 1882 the Master Armorer's House was
moved.4 All three sections of the house were moved to the north about
300 feet, rotated 180 degrees and placed on the opposite side of the

street.

The Paymaster's House was moved to the nerth side of Armory

5

Square in 1895, By 1902, the Master Armorer's House was being used as

1. Albright, John, Historic Structure Report, Historical Data and
Historical Base Map, Springfield Armory National Histeric Site,
Massachusetts, Mational Park Service, Denver Service Center, Denwver,
Colorado, May 1978, pp. 18-17.

In Lthe collection at the park, this date was verified in Benet, Brig. Gen.
Stephen V., A Cgllection of Annual Reports and Other Important Papers
Relating to the Ordnance Department, Vel. I, (1812 to 1844}, Washington,
Government Printing Office, 1878, p. S528: "Erection of two new dwelling
houses at the national armory at Springfield, Mass., for the use of the
master-armorer and paymaster. 4 Stat., 847, March 2, 1833, $7,000."

2.

g

id., pp. 38-40.

3.

53
o

., p. B8.

4, tbid., p. B7; Map 11, p. 63.

5. fbid., pp. 75-76.
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a hospital, and city water was instailed to the building that year‘.6 But

by 1889, the house had lest its rear section.T

In 1932, the house stili had its four tall chimneys of the front
section one for what had become the rear section, and it sill had its
shutt:er*:—;.Es It is difficult to be sure from the 1932 photograph, but it
appears that the paint had been removed from the brickwork. The year
1937 saw WFPA remodeling of the house.9 It was probabily at this time
that the four front chimneys were removed, fireplaces blocked, and some
of the interior modifications =znd refinishing done. The date of the
second floor additicn to the side porch is not known, but was probably
not {ater than 1937. The entrance portico had been encicsed by 1932. A
bootscraper still exists from the time when it was an open portice.

The positiens of Commanding Officer, Paymaster, and Master
Armorer were the highesi positions at the Armory. Hence their guarters
were placed in a position of prominence at the southwest end of Armory
Square, with the Paymaster's and Master Armorer's residences flanking

the Main Arsenal.

This Federal period, two-story brick house was detailed in the
Greek Revival mode. The criginal house had three rectangular sections
of progressively decreasing veolume pilaced along its lengitudinal axis from
front to rear. The third rear section no longer exists. The gable-roofed
front section is detailed with a fuil pediment at the front facade, within
which is an attic window formed with a three-centered arch. The front

facade is symmetirical except for the entry portico which is the |eft

6. Albright, p. 76.
7. lbid., Map 12, p. 77.
i See |{tustration 101.

9. Albright, p. 83.

160




opening aof the three of each floor. The symmetrical placement of the
three windows of the second floor and two of the first floor is refiected
in the right elevation, but here the four windows of each floor are not
spaced uniformly. Window locations eon other facades are less uniform.

windows are wood frame, double hung sash, and most are & over & light.

The front secticn of the house measures 33 feet § inches by 40
feet 8 inches, and the rear section 18 feet 7 inches by 30 feet 1 inch,
These dimensions are below the sltone water table. Above the water
table, the building measurements are approximately § inches less than the

above except that the tength of the rear section is the same.

Roofing is slate and the wood eaves of the main section are
adorned with a ball moulding. The secand floor of the side porch 75 a
later addition. Deoor and window changes occurred to accommodate porch

and Interior modifications.

The 1878 ]:I.ems10 reproduced in this report are of what was
then Building 4, Officer's (Assistant's) Quarters. That house no longer
exists. Based on physical evidence, Bullding 10 is almest an identical
house and these plans are used for comparison of the exisling elements to
those of 1876. Most room use designatians used in this report are from
the 1876 plans.

Note that the 1875 plans indicate the locations of gas lighting
fixtures. Scme changes in the house probably occurred when the building
was moved, {c. T1877-82), or about 1802 when it fell into use as a
hospital, but many materials and finishes now visible probably date from
1937 when the house was remodeled--a WPA project. The windaws with

interior shutters which fold into jamb pockets are probably features which

10. Ordnance Department, Plans of Officer's Quarters at the Arsenals
and Armory, Government Printing Office, Washington, D. C., 1876;
Military History Research Coliection, MWilitary History institute, Carlisle
Barracks, Carlisle, Pennsylvania. See tllustrations 95, 97, and 99.
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have undergone the least change. The basic interior room arrangement,

howewver, remains much as it was originally.

The front section of the first floor consists of an entry hall (on
the left side as one faces the house), behind which is & library. Two
parlors complete the remaining area. The present rear section of the
house was originally a center unit containing the dining room and two
cantries. From the front entry, circulation was directly through the
library to the rear porticns of the house, which had no hallways. The
originai dining room and pantries were converted to a rear entry,
bedrcoms, and a Kitchen, probably in the 20th century. The front entry
hali was also subdivided. These changes may have occurred in 1937 or
even later.

The second floor front section of the house consisted of four
bedrooms and interconnecting halls, which alse gave access to the rear of
the house, The floor [evel aof the present rear section (originally the
center section) is approximately 2 feet 3 inches lower than that of the
front portion of the house. The stair to the attic is entered from the
main hall.

The 1876 pilan, which is for Building 4, indicated this portion
of the second floor to have consisted of a stareroom, bath, hall, and
bedroom. Whether this arrangement existed in Building 10 was not
entirely determined. Two iarge rooms and a bath exist there now.

B. Existing Conditions - Extericr

1. Roofing
Although unlikely to be the original, the slate rocfing is

probrably historically correct. The reoof is in good condition, with

otcasional damaged siates,

2. Flashings, Gutters, and Downspouts

Except for the side porch and enhtrance portice, the
gutters are bullt intoc the eaves of the roof. These wili need thorough
inspection and repair to eliminate any Ileakage, which is particularly

important to prevent deterioration of the wood eaves and trim.
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Some downspouts on the north side of the house are
missing, others are deteriorated. These conditions cause flooding of the
wails with water or splash onte the top of the stone water table, resuiting
in mertar erosion and the walls being penetrated with moisture.

3. Masonry

Above the stone water table, the original brickwork ol the
walls is in good condition, even though the hard smooth surface was
removed when the building was . sandblasted to remove the paint. This
paint removal was probahly dope during the 1930s, possibly earlier. The
sandblasting greatly increased the permeabitity of the brick walls,
although they have withstood at least 40 years of weathering remarkably
well .

The original brick walls are laid up i running bond with
header courses each elighth course. Bricks are 2-1/8 inches by 3-3/4
inches by 7-3/4 inches, laid with 1/4 inch joints in lime mortar.

Befow the red sandstone water table, the existing bricks
were laid when the house was moved in the late 1870s or early 1880s.
This brickwork is rupning bond with some header courses. The number
of courses varies from nine to eleven above grade. Bricks are 2-1/4
inches by 3-3/4 inches by 7-1/2 inches to & inches, laid in iime mortar
but pointed with several mixes of cement mortar. Brick bonding s poorly
matched, coursing is irregular, headers are randomly set, and header
courses are discontinuous. Mortar joints vary from 3/8 inch to 5/8 inch
in thickness.

The projecting water table, window and door sills, and fiat

window and door lintels are red :-‘.aru::fstcme.JI1 The water table projects 3

11. See Hiustrations 108.
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inches from the foundation walis below and 6 inches from the walls above,
sills project from the wall faces but lintels are set flush. Stonework is
stained frem air and waterborne poliutants but is otherwise in good

condition.

This house was painted with the same coior schemes and
during the same time pericd as the Main Arsenal and Commanding
Officer's House. Repainting the house is presently not propesed, but a

discussion of the issues involved can be found in Section V|II.

4. Chimneys
Historically four chimneys, two on each side of the front

section of the house, remained in place until at least 1932, probably unti
c. 1937. The remaining single chimney of the rear section was a greater
height than now exists, The chimneys were also painted; in the second

color scheme, yellow ochre with the decorative brick caps in red-brown.

5. Windows, Doors, and Exterior Wond Trims

Wood windows, doors, and eave trims are in fair to good
condition, although some elements may need replacement. All woodwork
needs refinishing. The window for the front pediment still exists, faying

ot the attic figor.

B. Shutters ,

The house also had its shutters in place as late as 1932, 1%
Thase were of louvered construction, painted a dark color, probably
red-brown when the brick walls were yellow ochre. Except at windows
which were changed or added, most of the shutter pintles still exist, and
of course, are to be preserved. Subject to findings indicating otherwise,
it appears that the house aise may have had its shutters sfter the wall

paint was ramoaved.

12. See {llustratian 01.
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7. Side Porch

Although & later addition, the secend floor portion of the
side porch was constructed with the same post and railing detailing as the
original. The roof line of the original perch can be seen along the brick
walls of the house. The stair between first and second ievels is of later,
simpler detailing and could have been added later than the second leve! of
the porch. Additienal evidence of this is seen on the brick wall at the
stair opening. The original ceiling and roof lires can be seen and
between these a paint stain at the later second ficor line. Ltack of

maintenance has brought about deterioration of Lhe porch.

C. Existing Conditions - interior
1. General

Material and finish descriptions used in this chapter are
designated as prior to the autumn of 1977, since at that time, the
Springfield Technical Community College was preparing the house to be
used for an educational pilot preoject. These preparations included minor
repairs and painting of the interior.

2. Structural System

Exterior and many interior walis are brick bearing walls.
Floors and rocf framing consist of heavy wood members, Typical first
floor joists are 3 inches by 9 inches; spacing varies from about 19 inches
to 24 inches on center. Floor framing of the second and attic floors are
probably similar,

Roof fr'aming14 of the main section of the house consists of
4 inch by 5-1/2 inch to B inch rafters at 2 feet 2 inches to 2 feet 5
inches on center. At the side walls, these bear on 4-1/4 inch by 8 inch

timber plates. The ridge pole is 2 inches by 6 inches. At approximately

13. See Hlustrations 106, 107, 118, and 111.

14. See (llustration 113.
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half the distance from the side walls to the center of the house, the
rafters are supported on longitudinal beams, braced both longitudinally
and laterally to form a quasi-truss system. Joints in this truss system
are mortise and tenon, and pegged. The wood of at least part of the

framing is oak.

In the rear section of the house, Traming consists of 3
inch by 8 inch ceiling joists ‘at 20 inches to 21 inches on center over the
second floor, and rafters are 4 inches by 5 inches at 28 inches to 29

inches on center. Both run in the transverse direction.

The roof sheathing s random width boards with splined
joints along the edges. The chimneys were taken down 1o the level of
the rafter bearing plate. All four chimneys had two flues and are 3 feet 4
inches wide and project 12 inches into the attic from the interior face of

the exterior wall at that level. The roof openings were sheathed over.

The roof framing is in good condition, however, the knee

braceas at the center of the main roof were removed.

3. Basemeni
Assuming'f that the design of Building 10 is the same as
shown for Building 4 on the 1876 plan, the basement of Building 10 was
reconstructed nearly identically to its original configuration when the
house was moved. This was, however, necessary since the interior walls

support bearing walls in the upper floor levels.

‘The foundation/basement walls were rebuilt of rough stone
up to a fevel of about 1 foot below the basement window sills, The
remaining portions up t© the stone water table are brick. These brick
sections -ware probably rebuilt after the house was relocated. The
interior basement bearing walls are brick, which was undoubtedly zalso The
original ‘material. Most of the openings between basement rooms are in

the same location as the original. Even an opening between the front iwe

rooms was rebuilt but was bricked up sometime after the house was

moved .
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The opening between the two rooms at the southesst side
of the main section was rebuilt but was later reiocated slightly. Between
the two rooms of the present rear section, one opening had not been
rebuilt, the other was not rebuilt in the same location. The exterior
access stair was rebuilt, but the direction of run of the stair to the first
floor was reversed. The original furnace enclosure was apparently not

rebuilt. The floor is now concrete.

Brick trimmer arches support fireplace hearths. First
floor framing ceonsists of 3 Inch by 9 inch wood joists at 19 inches to 21
inches on center in the front section of the house. Under the parlors,
the joists at each side of the fireplace trimmer arches are B inches by 9
inchres. In the rear section of the house, the first floor joists are 3
inches by 9 inches or 3 inches by & inches at about 24 inches on centar,
with one © inch by 9 inch in the framing under the criginal dining room.
The 1876 plan indicated the floor {o ceiling height to have been 9 feet 8
inches. The existing dimension from the concrete floor to the bottom of
the floor joists is & faet.

4. First Floor
a. Entry Hall, Rooms 107, 101A, and 1018

The original entry door and its sidelights still exist,

but the original entrance hall has been partitioned to create separate
entries to the first and second floors. These partitions may be from the
1937 WPA remodeiing.

The original stairway to the second floor changes
from a straight run to a quarter circle turn at the upper end.15 The
beautifully curved wood handrail, the turped wood balusters, and the

wood newel post are in good condition,

15. See lifustration 112.
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In what is now the inner hall portionn, Room TO1B, a
closet was built on the north side and at the east end of the wall, &
doorway was cut into the former closet, which was converted into a
bathroom, Room 105. The 1876 plan shows a heat register in the floor at

this location, but it was removed, The clgset doors are missing.

in the northwest corner of space 101A are plumbing
risers serving a bathroom above, and there s a radiator beside the

stairway.

The entry deoor suffers from paint build-up and
marred woed. The windaws and woodwork are in better condition.
Acoustical tile was appiied to the celling. Paini and wallpaper on walls in
spaces 101 and 101B are in poor condition. Wallpaper in space 101A is a
small geomelric pattern and in fairly good condition. The plaster of the
southeast wall of space 1071 is ¢racked. The floors are covered with

linoleum, which is in poor condition.

b, Front Parlor, Recom 102

The most significant changes to the front parlor were
the elimination of the large doorway bétween the two parlors and the infill
instalied in the fireplace opening. The deoorway trim was removed, the
opening closed, and the wall replastered. The original doorway opehing
was approximately 6 feet 9 inches wide, in the center of the wall. A new
doorway was cut near the soulh end of the wall. The anly visible
evidence of the original opening is a joint in the wood base trim. The
fireplace manteipiece was left in place but the opening closed. These

changes may have been part of the WPA remodeling work done in 1937.

The ceiling, walls, and woodwork are Iin fair
condition, but need minor repairs and refinishing. Folding wood shutters
in window jamb pockets are inoperable because of paint build-up.
Windows also suffer from paint build-up, marred sash, a few broken or
cracked glass panes, and broken sash balance weight ropes. The doors
are missing {(one to the hall, Room 1018, and cne to the rear parler,
Room 103).
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Steam pipes from the basement to the second floor
were added on both sides of the window at the northwest corner of the
room, with a radiator In front of the window. At the east side of the
door to the hall, the 1876 plan indicated a heat register in the floor,
which was later removed. Wood shelves were added beneath the windows

in the south wall. The ceiling light fixture is of modern origin.

Visible room finishes prior to autumn of 1977 were:

Ceiling: paint, white

Walls: paint, pink, over wallpaper
Woadwork: paint, white

Floor: linoleum, brown

c. Rear Parior, Room 103

Several modifications were made o this room. The
large doorway, in the south wail, to the front parlor was removed, as
previously described. The 1876 pfan indicates doubie pocket doois would
have bean at this opening. The opening was closed and a claset built an
the rear parior side of the opening. There may be a duct chase in the
north end of this closet, In the scuthwest corner of the room, what
would appear to be a closet adjacent te that first mentioned was also
constructed, but a doorway to the front parlor was built in the originat
wall, creating a passage. The closet construction is wood frame with
waliboard and masonite and may be later than the 1937 changes.

Evidence of the former deorway to the Library, Room
104, is indicated by base trim insertions. A heat registar in the floor at
the north side of the room, as indicated on the 1876 plan, no longer
exists. Twentieth century steam pipes to the second floor flank the
northeasterly of the two windows in the scuth wall, and there is a
radiator in front of the windoaw. The fireplace mantelpiece was removed,
and the apening closed. Walls had an additional layer of either plaster ar
wallboard, which reduced the woodwark trim projection from the wall
surface.
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The ceiling, walls, and woodwork are in good
condition, but do need minor repairs and refinishing. Folding wood
shutters in window jamb pockets are inoperable because of paint build-up.
Windows are in fairly good condition but also suffer from paint build-up
and cracked glass. Wood panels beneath the windows are painted. Prior

to autumn of 1977, the visible finishes consisted of:

Celling: paint, white

Walls: paint, pink, over wallpaper
Woodwork: paint, white

Fleor: linolaum, brown

d. Likrary, Rcom 104
The exterior brickwerk at the eastern window of the

north wall is an example of evidence that Building 10 was originally
identical to Building 4, which the 1876 plan lllustrates. The plan shows
no window at this location, but brickwork at the window openings appears
to have been reset. Also on the interior, the window width in relation to
the wall space between the fireplace and the corner of the room is less

than that at the window at the opposite side of the fireptace.

The fireplace mantelpiece was removed and the firebox
opening closed. A former doorway in the west wall was removed and the
opening closed. This doorway was to the former closet which was
converted to a bath (Room 105). Two steam pipes to the second floor are
in the northwest corner of the room and there is a radiater in front of
the window. The heat register at the weslt wall shown on the 1876 plan
does not now exist. In the south walli, the removal of the doorway to the

rear parior has previcusiy been noted.

The door at the opening in the east wall (to Room
108) is missing. Between the doorway and window, the built-in
glass-doored cabinet shown on the 1876 plan stilt exists. The wood panel
neneath the window to the right of the fireplace is warped. The door is

missing at the opening to the hall, Room 101(B).
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The conditions of the windows, c¢eailing, walls, and
floor are similar io those described In the parlors. Prior to autumn of
1977, the ceiling and wocdwork were painted white, walls were painted
fight blue over wallpaper. The floor was covered with linaleum, which

was in poor condition,

e. Bathroom {(formerly Closet), Room 105

The original doorway to this c¢leset area was from the
Library (Room 104). This was closed and a new doorway cut to the
entry half. The space under the siair was also utitized for this bathroom
conversion. The fixtures and finishes are about mid-20th century. A

window irr the north wall is not shown on the 1876 plan.

Finishes are in peoor condition: ceiling plaster is
cracked, wall and woodwork paints are chipped, linoleum on the floor is

worn. The window also needs repair and broken glass replaced.

f. Rear Entry, Room 106
Three spaces, Rooms 106, 107, and 108 were created

by partitioning the original dining recom. The existing doorway to the
side porch was originally a window, althocugh the position of the cpening
was shifiad, as can be seen in the exterior brickwork. At the southwest
corner of this entry area, a stairway leads to the basement. This stair
has been rebuilt as it originally went to the second floor. Steam risers in
the northeast corner and a pipe chase in the northwest corner are
intrusions. A heat register in the floor at the north wall shown on the
1876 pian no longer exists. The door to the basement stair is modern, as
iz the one to Room 108. The deors at openings to Rooms 107 and 104 are

missing.

The ceailing and woodwork are painted white walls are
painted, and the floor is covered with linoleum. Materials and finishes

ara in fair condition.

. Reom 107
This small room is very simple and reflects the period
when the partitions were put in, subdividing the dining room. Ceiling
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and walls are painted and wallpapered. Lineleum c¢covers the ficer,

Finishes recorded prior to autumn of 1977 were:

Ceiling: paint, white

Walis: paint and walipaper; yellow paint on soutkh wall; paint on
east wall, walipaper on west wail

Woodwark: paint, white

Floor: lincleum, brown

h. Room 108
This space became a small bedroom when the original
dining room was subdivided, possibly 1937 or later. Closets are built
into the east end of the room {one serves Room 110)}. in the south
corner of the room was the original stairway to the basement. This no
longer exists, but the corner space was converted to a closet. Materials
and finishes vary in condition. Finishes recorded prior to autumn of 1977

Were:

Celling: textured, painted, white

Waits; paint over wallpaper; blue paint over wallpaper on
south wall; blue paint on east wall

Woadwork: painted, white and grey

Floor: linoleum

i Room 109
This space originally was a service area between the
dining room and the originai kitchen in the rear section of the house,

which mo jonger exists. The exisiing kitchen conversion appears to be ¢.

1950s. There were originally two windows in the north wall. One was
removed and the opening closed. its location can be seen in the exterior
brickwork and the stone linte! is still in place. The deor to the

non-existant rear section of the house was removed, a window
substituted, and the lower portion of the opening clased in. The exterior
brickwork again shows the daor opening location.

The metal kitchen cabinets, sink, and raom finishes

are in fairly good condition and could be used. Finishes recorded prigr
to autumn of 1977 were:
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Ceiling: paint, white

Walls: paint, blue, upper portion; grey lincleum, lower portion
woodwork: paint, white
Floor: linoleum, brawn on 1/4 inch plywood over 1/4 inch asbestos

tile, 1 inch flooring, 1-1/4 Inch subflooring

i Room 110

This room was originally a pantry with access to Room
109 and to the original dining room. The 1878 plan indicated shelves,
drawers, and a sink in this pantry. The deorway to the dining room now
gives access to a closet, and s fitted with doors en roller tracks. The
door to Reom 109 is missing. Steam or plumbing risers lo the second floor
are jocated by the room's oniy window in the south wall, and near the
northwest carner of the room. Finishes, in fair condition, recorded prior

to autumn of 1977 were;

Ceiling: textured, painted, white

Walls: painted, light orange-red. interior of closet painted light
grey

Woodwork: painted, white

Floor: [inoleum, brown

5. Second Floor
a. Hail, Rooms 201 and 207A
The main hall had been subdivided {(probably 20th
century) by a wall and doarway at the feft of the main stair. Ceiling and

wall finishes here are fair, but watlpaper and paint in some areas are
peeling and some cracks are evidence in plaster. Prior o the autumn of
1977 finishes recorded were:

Room 201 - Ceiling: acoustical tile
Walls: wallpaper, same as stairwell
Woodweork: painted, white
Flooi: woad

Room 201A - Celling: painted, white

Walls: mpaint, pink, over walipaper
Woodwork: painted, white
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b. Recom 202
This space was originally part of a bedroom which
was subdivided into a hall and bath. Existing materials and conditions

are similar to those of the main hall.

C. Bath, Room 203
This bathroom conversion of the original bedroom

contains 20th century fixtures and finishes, which are in fair to poor
condition. Finishes recorded prior to the autumn of 18977 were:

Ceiling: painted, cream _

Walls: lower portions, iinoleum “panels; upper portions, plaster,
painted mint green; tub section, beige tile

Woodwork:; painted, white

Floor: wood and linoleum

d. Bedreoom, Room 204
The size and arrangement of this bedroom is similar

to the front parior directfy below. Like those of the first floor, the
fireplace in the south wall has been closed in. There js pne radiator at
the window &t the center of the building's front wall. Materials and
finishes are in fair condition, but the door to the main hall is missing.
The doorway in the southeast corner of the room was originally to a
closet, but the back wall was removed and a new opening buiit for a
passage to the adjacent bedrcom, Room 205, Finishes recorded prior to
autumn of 1977 were:

Ceiling: painted, white

Walls: paint, pink, over wallpaper
Woodwork: painted, white

Fiocr: wood

e. Bedroom, Room 205

The 1876 plan of Building 4 shows a window in what
would ba the existing east wall of Building 10¢. There is no window at
this location, howevar, and the exterior brickwork does not indicate the
former existence of a window. Again the fireplace has been closed in, ang

a ragiator instalied in the room. As mentioned abowve the closet of the
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front bedroom was modified, the wall location changed and doorway
installed. There is no evidence of a door at the later opening. the
closet at the southwest side of Room 205 is in poor condition, and room
finishes are in fair to poor condition. Finishes recerded prior to autumn
of 1977 were:

Ceiling: painted, white

walls: paint over wallpaper. The closet/passage conversion is
painted iight blue.

Woodwork: painted, white

Ficor: wood

f. Bedroom, Roam 206
Except for the closure of the fireplace and the

addition of a radiator in the west corner, this room has had no major
changes. The large closet off the west side of the room has not been
changed. Windows and doors need repair and the room needs to be

refinished.

g. Room 207

Some evidence remains of eiements in this space which
would indicate the original floor plan to have been similar to that of
Building 4, as shown on the 1876 ptan. Whether the arrangement was
identical has not yet been determined. A window in the north wall was
removed and the opening enlarged for a door, which now gives access 1o
the gecand floor side porch. In the southwest corner of the rcom, a
stairway originally gave access to the first floor. This has been removed
but the stair space still exists although it is inaccessible. The closet in
the northeast corner of the room was converted to a china cabinet and
the space indicated on the 1876 plan as a2 water closet was converted to a
closet, the deoor of which is now missing. There is a radiator in the
southeast corner of the room. Prior to the autumn of 1977 walls in the

room were painted mint green and the interior of the closel was painied

grey.

h. Bath, Room 208
Possibly part of an original storercom, most existing

interior walls are 20th century. The ceiling is painted grey, upper
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partions of walls are painted ochre, lower portions are tiled. The room

and fixtures are in poor condition,

Bedroom (later Kitchen), Room 209
This space was coriginally a bedroom, with a partition

dividing it into a sleeping area at the north end, having a closet between
the chimney stack and north wall, and a dressing area with a sink in the
east corner. The partition and closet are now gone and the space

converted te a Kitchen during the 20th century.

The walls have been painted vellow. A ‘wood wainscot
along the south wall of 3 inch to 4 inch wide boards was painted yellow
and peach. Kitchen cabinets at the north portion of the room appear to
be c. 1950s. The room is in fair condition, but paint is peeling and
piaster is cracked in some areas.

D. Bullding Systems

1. Water Supply and Sanitation

The sanitary drains are in poor condition with leakage and
cracked pipe. The water system also exhibits some leakage and damage.

2. - Envirgnmantal Controls

The existing heating system is steam with radialors at
various locations throughout the house. The steam supply was from the
central plant which supplied the other Armory buildings. The supply
tines are apparently in peor condition as in the autumn of 1977, the
college had inslalled a boiler to heat the house in preparation for using
the building for a special educational project. The condition of steam
pipes and radiators within the house was not yet determined.

3. Eléctr‘ical System

The house wiring is suffering from the same deterioration
exhibited by the other park structures, old wiring and antiguated
voltages.
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4. Security and Fire Detection

The building is not protected by fire or security systems.

E. Recommendatiorns
1. Cxterior
a. Roof

The slate roof should be retained and minor

maintenance and slate replacement performed to ensure weather tightness.

b. Flashings, Gutters, and Downspoutls

(1) Ridge Caps
Damaged sections wili need new copper replace-

ments. Some sections can be reused after repair of holes.

(2} Eave and Chimney Flashings

Repair flashing. Should repair procedure reveal
pinholing or other deterioration, copper flashings should be replaced with

new.

{3). Gutters
Repair ali gutters and repaint the external

gutters of the entrance portico and side porch.

(4) Downspouts

Replace existing and missing copper downspouts.

¢. Masonry
Repoint both stone and brick as recommended for

Buildings 1 and 13.

d. Windows, Deors, and Trim
{1) Fan Window
Preserve window stored in the attic for future

use should an earlier restoration date be selected in the futurs.
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{2} windows and Doors
Repair windows and doers, replacing detericrated

members when necessary. In some cases consolidation and repair of sills
using ¢poxies may be feasible.

(3) Trim
Repair and refinish exterior trim. Limited
replacement of deleriorated members may be reguired.

€, Side Porch
Repair the side porch using existing materials when
possible, repfacing deteriorated members with new. Provide new roofing

and flashings similar to the existing.

2. Interior
a. General
Leasing of the building is the anticipated use of
Building 170. in order to establish suitable conditions for leasing several
general acticns should be taken.

b. Wwalls and Ceilings

Repair and refinish walls and ceilings. Remove
deteriorated wall finishes. Where possible retain sound historic finishes

and refinish over them, Acoustical tile can remain if in sound condition.

c. Flgors
Strip back flooring materials to wood fleoring, then
repair and refinish wood fioors. Provide new floor cover if floor cannot
be refinished, |If carpeting is considered, remove existing fleor covering
to expose a sound level surface and instalt carpet and pad.

d. Window, Doors, and Waoodwork
{1) Windows

-Repair and refinish windows, Restore shutters

in window jamb pockets to operable condition, this will require remeval of
built-up paint layers.
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(2} Doors
Repair and refinish doors throughout the
building. New repreduction doors will be required in Room 192 and Room
204,

(3) Woodwork
Repair and refinish woodwork throughout the
building. The main stair railing requires only cleaning and protective
wax.

e. - Contemporary Partitions

Depending on tenant needs, 20th century nen-ioad
bearing partitions can be removed.

. Bathrooms
Clean and repair bathroom finishes. Reptace fixtures
with new fixtures simiiar to the old in character and style.

g. Kitchen
Repair or reptace kitchen cabinets or counters. |If

kitchen function is not required, remowval can be considered,

3. Building Systems

a. Water Suppty and Sanitation

The water system shouid be repaired where
necessary. Sanitary «drains require repiaéament where damaged and
leaking. Both systems should be surveyed in greater detail should
buitding operations indicate further problems.

b. Environmental Controls

A new mechanical system is required unless provisions
can be made to retain the STCC boiler currently in place. |If the National
Park Service must purchase a new system, con\)ersian to het water hest
should be considered and energy conservation issues should be
addressed. '
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<. Electricai Svstem

The building should be rewired and service converted

ic the new park wvoitages.

d. Security and Fire Deteclion

The building should be tied inte the park security

and fire detection system,
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T1lustration 1046 1976
Building 10
View from Northeast

HES Photo, DSC

Tllustrvation 107 1976
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V. GATEHOUSE, BUILDING 33
A. Ewvolytion, General Dsscription, and £xisting Cenditions

Until the 187Cs the main gate was apparently on State Street at
the Intersection of the street which runs in front of the Main Arsenal.
During the 1870-75 period, a new road was constructed from the coerner
of State and Byers streets to a point southeast of the site of the
Paymaster's House and intersecting the road passing the Maln .t*lxr'senal.ri
The Main Gate was moved tc State and Byers and the old State Street
entrance gate was replaced with a section of fence, although the
pedestrian gate remained, and is still there today. About 1875 or 1876, a
new gatehouse was buiit at the State and Byers sireets entrance.2 This
gatehouse was octagonal, as shown in an 1884 illustr'atir::-r':~3 and a c. 1886
photograph.4 By 1908, the present gatehouse had replaced the c.
1875-76 c—ne+5 it is noted, however, that the present gatehouse was
apparently at least planned in 1904, as a map of that year shows a

rectangular one.s

This rectangular brick building measures 12 feet by 14 feet.
The overall structure is lengthened 4 feet as two sguarza brick columns at
the southeast front, and the hip roof over the entire Structure, pro'vide a
sheltered stgop. The structure is guite symmetrical, with a door in the
southeast front, a window in each side, two windows, and a chimney at

the rear.

1.  Albright, p. 80.

2. Ibid., pp. 60, 64.

3. Ibid., illustration 10, p. 71.

4 See |llustration 117.

5. Albright, p. 78.

B. Ibid., Map 13, p. 79. This map is dated May 2, 1904, with the

notation "“Showing location of buildings, roads, sewers, etc., Dec. 31,
1904, with contemplated changes to June 30, 1905.%
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B. Existing Conditions

The slate roofing is in good condition except for loose slates at
the hips. The copper ridge cap appears to be in good condition, but the
chimney flashing needs repair. The brick walls rest on a stone water
lable and are terminated under the eaves with a plain stone frieze, which
is painted white, The brick wall pilasters are reminiscent of those of the
Main Arsena! walls. Bricks are 2-1/2 inches by 3-3/4 inches by 8 inches;
brick work is painted a dark red-brown.

The brick column at the right front has been rotated.

&t the eaves, the wood soffits and fascia trim are in fair
condition but paint is peeling. There are several coats of white over a
brown or red-brown paint.

The stoop is a concrete slab. The windows and door are
damaged and bearded up. The interior is in poor condition, having

suffered from fire damage at the rear.

C. Recommendations

1. Although not dating from the most significant historic
period of the Armory, this historic gatehouse is recommended for
preservation as an element of the historic sceme. After exterior
restoration treatment and interior repairs and improvemenis, the building
could be used as an entrance station during peak visitation periods or for
special events.

2. Conduct historic Tinishes anaiysis and record interior,
door, and window details.

3. Dismantie and rebuild the twisted brick column, right
front.

4.  Determine historic wvalidity of white-painted exterior

stonework. Remove or repaint according to findings.
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3. Repair slate roofing and flashing where necessary.

Chimney flashing needs repalr.

6. Repcint masonry, including chimney where necessary,
matching historic mortar. Repaint brickwork bkased on history and test

analysis. Only minar repecinting is anticipated.

7. Repair doors, windows, and trim.
8. Provide underground electrical service te buiiding (with
interior c<ircuit breaker panel) and intrusion alarm system. Electric

heating is recommended. Water and sewer services are not recommended.

g. Replace damaged interior materials, repair, and refinish all

of interior as necessary.
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Illustration 317 1891
South Gate and First Gatehouse

Picturesque Hampden,
‘Warner, GCharles F., 1891

A I

T1lustration 116 1976
Building 33
View from Eaat

NPS Photo, DSC
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Vi. GARAGE, BUILDING 18

A. Evolution, General Description, and Existing Conditions

The two-car garage northeast of the Commanding Officer's
House was built in 1937, apparently as a WPA proiect.1 This brick
building 1s approximately 21 feet 4 inches squatre and has a low-pitched
hip roof with mineral-surfaced roill roofing. In contract to the other
buildings, the craftsmanship of brickwork is very poor, but the structure

is sound,

Bricks are laid with wide, variable Joints in common bond with
an atternating header/stretcher course each six or seven courses., Bricks
are 2-1/4 inches by 3-1/4 inches by 7-3/4 inches. Walls are one brick
length thick and unfinished, both exterior and interior. The wood eave
trims are painted white.

Windows are wood, § over 6 light, double hung (two in the east
wall, ocne in the wesl wall), The door in the west wall is a panel door
with & four-light glazed opening. The vehicle docrs are wood, partially
glazed.

The Floor is concrete with a center drain. A radiator at one
time provided heat. Ceiling joists, covered with 1/8 inch asbestos

sheets, appear to be 2 feet on center. Floor to ceiling clearance is 6 feet
6-1/2 Inches.

B. Recommendaiions

1. Maintain the structure as maintenance and storage space.
2. Repair doors and windows as required.

3. Repair or replace roof drainage system.

4, Repaint

1. Albright, p. 83.
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Vil. THE IRON FENCE
A. Ewvolution, General Description, and Existing Conditions

The fence was also one of the important elements of Ripley's
plan for Springfield Armory. He had had a wood picket fence
constructed, but greater permanency and security were desired.
Construction of the stone fouhdations for the iron fence were begun alang
State Street in 1847. The red sandstone was quarried at Longmeadow.
But the patterns for the fence and gate were not approved by Ripley
until 1852. "
set along State and Byers streets, and the fence completed along State
Street.2

Casting of the fence began that year, additional foundations

The work did not progress well, and several periods of no
progress are evident, In 1856 and 1857 the work continued on the stone
foundations aiong Byers Street, then along Pear| Street. It was not until
1860 that the Byers Streelt fence was completed and the Pear! Street side
begun.3 Fimally, in 1882, the fence around the Hill Shops was

cumpfeted.4 An 1892 reference described the fence as being painted
biack.s

The following description is taken from the 1967 *Evaluation"
report:

. . . the ironwerk was cast partly by Cyrus Alger & Co., of
South Boston, and partly by the Ames Manufacturing Company,
of Chicopee.

1. Albright, pp. 27-29.
2. lbid., pp. 39-40Q.

3. lIbid., p. 48.

4. ibid., pp. 48-50.

5. lbid., p. 74.
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Abave a low sandstone base, halberd-headed  posts
approximately 9 feet high support base and top rails into which
paiings are inserted. Two forms of paiing, round with spear
heads and slightly fgbed with pike heads, aiternate. The gates
are more intricately patterned, with oval center sections
surrounded by lacy ironwork enciosing the palings. The
alternating spear and pike motif is carried across the gate
crestings., Square sandstone posts with  glyphs below molded
cornices capped by low square blocks support the gates.

Temporary repairs were made by the park in 1977 of the
portiens of the fence surrounding that part of the Armory in NPS

jurisdictien. Prior to those r‘epair‘é, the following estimate of the number

of elements reguiring repair or replacement was made:

Rails 15
Main Posts )
Mairn Post Heads 9
Palings 35
Paling Heads 47
Locks 4 {min.)

Also, one complete section of fence was missing,

Existing deterioration of some of the foundation stone is due to
weather and damage resuiting from the relocation of the fence along Pear!
Street. In addition to repairs and replacement of broken and missing
elements, the entire fence needs refinishing. The black paint is cracked
and peeling, exposing the iron to the weather. Que to the iniricacy of
the elements, this work will be time consuming. An advantage, however,

is that molds for the paling heads are avaiiable. Repair and preservation

. treatment of this historic fence is required to maintain the integrity of

the site.

B. Recommendations

1. Conduct paint history analysis.

2. Repair or replace foundations.

8. Office of Archeclogy and Historic Preservation, National Park
Service, U. 5. Department of the Interior, Springfield Armory, Evaluation
Under Provision of Historic Preservation Act 1966, August 17, 1967.
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3. Repair and replace iron elements as required. Replacement
elements are recommended to be cast of mild steel to reduce galvanic

action which would occur between dissimilar metals.
4, Remove lopse and scaling paint. Treat bare metal with metat

conditicner and rust remover, FPrime bare metal with metal prime coat
paint. Refinish all of fence with exterior black paint for metal.
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Illustration 118
Fence
South Gate and Gatehouse

NPS Phota, DSC

Illustration 11%
Fence
Detail of Pales

BPS Photo, DSC
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VI, BUILDING FINISHES
A. General
The manner in which building finishes, particulariy paints, are
dealt with at Springfield Armory is dependent upon building use and the

selected period of restoration. Stull Associates' sub-contractor Building
Conservation and Technalogy, lnc., performed a basic finishes survey of
Buildings 1, 13, 18, and 33 for the purposes of astablishing major
painting schemes and possible buiiding alterations. Each individual paint
layer was not coded to the Munselt System of Color Notation, but was
simply identified with & general color description. The proposed building
uses indicate that almost all existing finishes will remain in place. Shouid
any future actions require remaval of finishes any layers should be color
coded and samples should be retained., Excerpts of the Stull report can
be found in Appendix B-4, only the room finishes summaries have been

inciuded.

B. Extericr Paint and Period of Restoration

The exteriors of all the Armory buildings appear to have gone
through a uniform progression of paint schemes, since a unified
appearance was maintainad thmughout the complex. The major paint

saguences for the bullding exteriors were as foilows:

1847-52; masonry-unpainted; mill work-dark green

1852-c. 1880; masonry-medium orange~brown (salmon); millwoerk-
medium brown

c. 1830-1937; masonry-yellow-brown (yeillow ochre); millwork-medium
brown .

1937-today; masonry-unpainted, sandbliast; miliwork-cream

During the early 1900s millwork was occasionaly painted dark
green while the brick remained vyellow-brown. These periods do not
directiy relate to physical alteration of the structure, except the
Commanding Officeris House porches were altered c¢. 1880, which

correlates with the third major color change.

National Park Service management in deciding that 1868, the

closing of the Armory, would be the period of restoration has preserved
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the option of future restoration while defining limits for correct
development. However, should restoration to an earlier date ever be

decided upon several issues should be considered.

1. Restoration to 2 period prior to 1937 would imply painting
of the masonry in one of the historic color schemes. Unless STCC could
be persuaded to go along with painting their structures, a unifateral
painting of NPS structures would introduce a very jarring element into
the historic scene. Any unilateral action should be discouraged.

2. in  additier to esthelic questions, several technical
questions would have to be addressed prior to any painting of structure.
First, the brick surface texiure after sandblasting is different than would
have existed when the maschry was painted. This concern resufted in

Mr. Carper's discussion of pargeting of the brick in previous drafts.

Second, paint films or sealants might restrict the flow of
moisture out of the brick at the surface and accelerate brick deterioration
during freeze/thaw cycles. This could cancel out any advantages in
limiting moisture penetration into the brick. 1t must be noted that the
existing brick surface, even though sandblasted, does not appear to

exhibit significant deterioration aftec 45 years,

3. Restoration ta a date prior to, the addition of the existing
ornamental cast iron porches on the Commanding Qfficer's House would
require removal of the existing porches and reconstruction of the earlier
porches. |t is questionable that such a restoration could be legitimately
justified,

Resteoration to the 1968 date will imply maintenance of exterior
finishes as they exist today, or & basic preservation approach. This
philosophy will maintain & unity within the total historic site, while

protecting other options for future vears.
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C. Interior Finishes and Adaptive Use

The first criteria regarding interior f{inishes sheuld be
preservation of as much of the fabric records as possible, while
recognizing that adaptive use functions are necessary to justify the
long-term preservation of the structures. The various types of adaptive

use proposed place different demands on the interior fabric.

1. Exhibit Spaces - Building i3
The Interpretive Prospectus (IP) proposes to exploit the

historic warehouse storage function and appearance of the Arsenat. This
will require cleaning of existing finishes, repair of damaged surfaces, and

refinishing to match the existing finishes where necessary.

2. Administrative, Collection Storage, and Laboratory

Spaces - Building 13

These areas will require similar treatment to exhibit spaces
with the basic goal being stabilization/preservation of the existing
finishes. Cleaning, repalr, and refinishing will be reguired. The

existing finishes are compatible with the proposed uses.

3. Unassigned Spaces ~ Building 13

The hasic philosophy remains the same,
stabilization/preservation. Cleaning, repair, and refinishing will be
required ., Touch-up  painting would be acceptable but the repairs

required are extensive on the third fioor, the primary unassigned space,
and total painting might be required.

4. Leasable Space - Building 1

Exact finish requirements witl only be finally determined
when a tenant is known. However, two strategies should accommodate

most terants reguirements.

First, removal of all leftovers from the 1977 interior decorator's
show. In some cases painting is all that is required, but stripping of
wallpaper and physical removal of more major alterations will be required

in some areas. After removal of shows finishes, the intent will be to
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establish neutral off-white wali finishes and ceilings. These offer good
surfaces Tfor indirect task lighting systems to operate upon, and such
systems would minimize tenant impacts upon building fabric. Flaors
should be restored to varnished wood fiooring where existing floors can
be restored. Where restoration is not possibie prepare existing flooring
te function as subflooring for carpset or vinyl flocoring instaliation, Wood
floors couid be carpeted with a non-adhesive instaliation, if reguired by a
tenant. The resultant finishes will offer a basic environment suitable for
leasing, while historic finishes will be preserved "in situ." This' action

has already been taken on the first floor for wail surfaces.

Secand, shouid tenants express a desire for more historic
finishes, limited restoration of historic finishes could be considered.
Exact restoration would not be cost effective, but 3 reasonable
representation of the historic multi-chrome finishes could be achieved

through careful selection of colors based on color analysis.

5. Non-Leasabie Space (basement cr attic) - Building 1

The first order of business would be repair of damaged
surfaces, particularly plaster, cleaning, and refinishing where necessary.
In the attic all painted plaster surfaces would be repainted to match
existing colors.

6. Leasable and Non-Leasable Space - Building 10

The basic appreach to finishes would be the same as in
Building 7, but due te more extensive contemporary modifications in this
butlding less histaric fabric remains. Madifications to later partitioning
would be acceptable to meet tenant requirements.

7. Building 33

Given the extensive fire damage the building interior can
be modified to meet any requirements for a specific proposed use.

8. Building 18
Modify interior finishes as reguired for adaptive use.
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IX. HANDICAPPED ACCESS
A, General

Buildings 1, 10, and 13 are the only siructures which regquire
significant modifications to achieve accessibility. Building 18 {garage} I5
currentiy accessible. Building 33 {gatehouse) fas no proposed use, is
isolated from the other structures, and is approximately 50 feet below the
other park structures. Yo provige full accessibility for Building 33 would
require signitficant site alterations which should be addressed furtber in

the planning documentis.

The major preblem for Buildings 1, 10, and 13 Is primary
access to the first floor from grade. Once within the siructures the First
floor is .accessible, with the exception of restrooms. The fellowing
discussion attempis to layoul reasonabie options for madifications to allow

improved accessibility.

B. Arsenal, Building 13

1.  Primary Access
Current handicapped access is via a wood ramp 10 the

north side of the tower. The existing ramp is functionai, but heavy in
scale and does not meet handicapped design requirements for height of
rails, diameter of rails, spacing of rails, and length of rails at the top
and bottom of this ramp. Several options are available for providing the

vertical lift necessary for access at ihe tower entrance.

Option 1. Replace the existing ramp with a new ramp
lighter in scale and compiying with accessibility standards for rails. This
would reduce visual intrusion into the historic scene (see {llustration
120).

Option 2. Replace the existing ramp with a wheelchair
|ift. Either side of tower is feasible, with the south side being slightly
more compatible with the industrial character of a lift. However, the Iift
would be visible as a visitor drives up to the Arsenal. Protection for the

1€t mechanism must he provided {see Hlustration 120}.
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Option 3. Remove the 1845 leading dock,
restore/reconstruct the first floor tower interior and doors, and install a
lift within the tower (Carper, 1@3?8; see [(flustration 121}, This would
provide a well-protected tocation for the |ift and restore cone of the
grander features of the Arsenal entrance. However, such construction Is
in conflict with the documented management goals, specifically mainienance
of the existing historical continuum.

Z. Interior Circulation

Door widths are adequate throughout the structure, but
thresheolds may reguire bewvels. Verticai circuiation to other floors via
stairs or the existing freight elevator both of which require safety and
handicapped modifications. Replacement of Lhe existing elevator and
reuse of the shaft is anticipated.

3. Restrooms
Current restrooms are not accessible based on ANS|
standards for accessibility. Extensive modifications will be required,
e.g., larger stalls, new fixtures, grab bars, ete., if the existing
restroom locations are retained. New restrooms would be designed to meet
standards.

C. Commanding Officer's House, Building 1

1. Primary Access

The major problem is access to the first floor from grade,
a distance which wvaries from approximately 48 inches to 70 inches. This
would require ramps approximately 53 to 75 feet long. Such a ramp wiil,
by wvirtue of its size, conslitute an intrusion inte the historic scehe.
Wheelchair |ifts would be feasible options, and would tend to be (ess
intrusive than the ramps.

Two locations offer reascnable possibilities for access to
the first floor level. Option 1 is a wvertical access to the main house
porch at the west steps and using Lhe porch to get to the front entrance
{(see |llustrations 65, 66, and 122). A ramp would be required on the

porch to get over the twe risers up to house ficor level. This option has
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the advantage of allowing handicapped access at the main entrance 1o ihe
structure. [f a ramp were used it would wrap around the west side of
the house and start at the road circie in front of the house where

handicapped parking would be jocated.

Option 2 is access onto the east wing porch and then
circutation through the wing te get to.the main house (see lliustration
123). A wvertical Nft could be installed at the stairs, as drawn. A ramp
wauld circle the east wing and parallel the parking circle behind the
house wheare handicapped parking would be located. The ramp would

cover the existing deteriorated stone steps.

2. Interior Circulation

Door widths are adeguate throughout the first fioor, but
thresholds would vrequire beveis o e added. Access to the basement or
upper floors by handicapped individuals would require installation of some
form of 1ift, which would require significant alterations to the building
fabric. With leased space the proposed building function, consideration
of any interior lifts should wait until analysis of a specific tenants needs

can be assessed.

3. Restrooms
Restrooms are of a conventional residential iype, but
generally small, narrow, and below handicapped standards. Room 116
offers the best opportunity to provide an accessible restroom in the
house. A combination of Room 116 and 117 wouid allow construction of an
acceptable unisex, accessiblie restroom. Construction would invalve

remeoval of historic fabric, probably dating from construction.
This restroom solution w-::;ultd complement the second

primary access option, access at the wing, and provide anothetr accessible

restroom on site in addition to those to be provided at the Arsenal.
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D. Master Armorer’s House, Building 10

1. Primary Access

The major problem is the grade toc first floor elevation
change of approximately 32 inches, which requires a ramp length of
approximately 40 feet. Buch a ramp would constitute a major wvisual
intrusion at the main entrance, therefore handicapped access at the back
porch is preferred. The ramp could parallel the long axis of the building
and be generally screeped from the road and the majority of the historic

site. A final decision should wait for identification of specific terant
needs.

2. Interior Circulation

Door widths are generally adequate, with only bevels for

thresholds required. Provision of access to the basement or second floor
would require a |ift,

3. Restrooms
The existing first floor bathroom would require medification
o meet accessibility standards. At a minimum, grab bars, hot water pipe
insutation, and lower mounting heights for mirrors are required. The
turrent bathroom does not provide adequate turning space, but
modification of walls to include the wall closet would allow the space to be

marginally acceptable. Specific tenant needs might alter requirements.
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X. CODE COMPLIANCE
A General

As an entirely government-owned facility, code compliance
reguirements are set by government and NPS management policies.
National Park Service policies require that in the preservation of historic
structures, "every atiempt shall be made to comply with local building
and fire codes, to cooperate with local officials, and to provide protection
from Iighming,”‘l For Springfield Armory the primary codes involved are
the Life Safety gﬁz and the Massachusetts State Building f:_gg_@.s The

administrative officer far determining compliance for the Denver Service
Centar is the safety officer, who in copjunction with the regional safety

officer makes a determination.

The foilowing sections attempt to identify any major cede issues
and possible modifications required tc comply with applicable building
codes. Some code guestions, specifically related to the adaptive use of
the structures, will be deferred until the future when building uses and

occupancies are more precisely defined.

B. The Arsenzl, Building 13
1. Building Egiress

The existing means of egress are inadequate, in that
window exits are not panhic operable. Modificalion of the existing exit
sash on first and second floors to allow full height exit and panic
operation would bring egress conditions into compliance. Egress from the
basement requires additional exits on the east side, with sash

modifications on all window exits to allow more rapid exit by park staff.

1. NPS Management Policies, p. V-26.
2. Life Safety Code, NFPA.

3. State Ruilding Code, The Commonwealth of Massachusetts.
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The exterior fire escapes, ladder and stair combihation,
are acceplable for |imited occupancies, but should be inspected, repaired,
and repainted. The DSC safety officer has accepted the following floor

occupancies given the modifications discussed:

Basement - 10 perscns
First Floor - 4% persons
Second Floor - 20 perscns

The main tower stair is lacking & handrail on the outside
of the curved stair and one shouid be added, particularly if the second
floor is to be wused for any interpretive uses., Design should be
sympathetic 1o the historic scene.

2. Elevator
instailation of a new elevator in the existing shaft will
require improved ventllation of the shaft to comply with code

requirements.

3. Conservation Laboratary

The Introduction of a new occupancy, laboratory functions
using salvents, inte the bullding will reguire enciosure by rated walls and
other modifications to ensure code compliance. Separate mechanical and

ventilation systems may be required for the laboratory space.

C. Commanding Officer's House, Building 1

The Commanding Officer's House exhibits ne major code
questions. The wing stair does have twa winders, but given the
structures status as a historic structure and limited occupancy, ne
physical alterations will be required,

L. Master Armorer's House, Building 10

The Master Armorer's House exhibits no major code guestions.
The main stair contains winders which viclates the codes for new
construction.,  Since the structure is historic and will have a limited
occupancy, physical alteration wifl not be required.
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BUILPING 10 - RELOCATION
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BUILDING 10 - RELOCATION

The structure was bulit in 1832 northwest of the existling location of the
Mairi Arsenal, Building 13. Building 10 was moved to its present location
outside of the NPS-administered portion of the historic site by 1882,
When the histori¢ site was created congr‘eséional committee r'f*.;:n.:w:s:'I
strongly called for relocation of Bullding 10 to its original location in the
2 with
Springfield Technical Community Coilege (8TCC) was negotiated cn that

NPS-administered portion of the site, The copperative agreement

basis and provides for the STCC to demolish the structure after giving
the National Park Service proper notice and after the National Park
Service would fail to move the structure. This clause was included to
ensure STCC the right to develop its own physical plant,

During the design concept planning process, NPS management determined
that If Building 10 could be preserpved on its existing site, that it would
be the most benefic}al solution. Relacation to its original site raises many
questions concerning period of restoration. Analysis of the proposed
STCC building construction and discussion with STCC management has
resulted in a general agreement that Building 10 can remain where it is.
The National Park Service has entered into renegotistion of the
cooperative agreement with STCC 1o formalize the Building 10 sclution.

However, should management determine at & future date that Building 10
should be relocated several issues would remain to be addressed.
Relocation of the house to its original site would preserve the structure
but create a non-historic scene. This would create an ambiguous

situation requiring interpretation 1o resclve.

1. See Appendix E.

Z. Seg Appendix F.
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Histeric maps show the location to have been between 90 and 105 feet
northwest of Building 13 with its front facade aligned with the main
facade of Building 13 or possibly within 2-1/2 feet toward the street from
that ah’gnment.3 Prior to relocation, archeological investigations would be
required to determine the exact location and the extent of any remaining
porticns of its original foundations. The design of new foundations might

be influenced by remains of the original.

Since the building has interior bearing walls, new foundations to support

them would be reqguired, but there are alternative designs:

Alternative A - A full basement, matching the existing, with a
concrete slab floor, rubble stone walls to approximately 4 inches

below finished grade level, and brick above that level.

Alternative B - A full basement, similar to the existing, with a
concrete slab floor, concrete foundation and walls, with brick above

grade on the exterior.

Alternative C - A partial basement for mechanical equipment with the
remaining areas as crawl space, concrete footings, and foundatiens

with brick above grade on the exterior.

The exterior appearance of the building would have, ana must have, the
same appearance in any case. Reconstruction of the entire basement in
its existing form would preserve the integrity of the entire building and
would provide more usable space. This would be the most costly

alternative,

The existing stone and brick walls do not necessarily exhibit the original
appearance although original materials may have been reused. The

basement has no intrinsic value for interpretation.

3. See Drawing No. 458/28003, Sheet 1 of 15.
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Constructing 2 full basement of concrete, (Alternative B), would preserve
the entire space but not the appearance. Usable space would still be
provided at less cost than Alternative A.

Aiternative C wouid provide basement space for mechanical systems and
perhaps some siorage. This should be under the rear section of the
house utilizing the historic exterior and interior stair locations fot access.
Access 1o craw! spaces under the front section of the house shouid be at
the locations of existing interior openings., This would be the least costiy
alternative.

Factors which may influence the choice of alterpmatives are the types of
mechanical systems used, the extent of excavation required for placing
the structure, and the space use requirements. |If one or mare of these
factors da not dictate a full basement, Alternative C Is recommended.

Determination of existing utility focations and new utitity locations and
service will be required. The moving route, along the existing rcad, has
adequate space to clear existing vegetation but signs, eiectric lamp posts,
storm drain drop inlets, and fire hydrants will need to be temporarily
removed or protected. Missing knee braces in the attic framing of the

main house should be replaced and all framing checked prier to a move.
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APPENDIX A

CHRONOLOGICAL SUMMARY OF HISTCORIC DATA

The infermation

in this appendix is from the Historical Data Section,

Historic Structure Report and Historical Base Map, Springfield Armory

National Historic Sile, Massachusetts, by John Albright, Denver Service

Center, National Park Service, May 1978,

Report
Dates Reference
Chapter ||
1825 p. 14
1831 p. 14
c, 1825-31 p. 18
1833 pp. 16-17
1834 p. 17
1835 p. 17
Chapter 1)
1841-54 p. 18

Event

Rosweil Lee attempted to solve erosion
problems on the biuff, carrying out
grading and drainage.

Additipnal land acquired (at the ravine).
Other structures at the Armeory had been
buiit. Schoolhouse (north of the ravine)
had had an addition,

Cevelopment of landscaping. Roswell Lee
developed plan for the Armory which was
basis fTor Lt. Col. James W. Ripley's
construction program.

Lee initizted construction of Master
Armorer's resjdence, Building 10, and the
Paymaster's residence, Building 17.
These flanked the original Commanding
Officer's Quarters, which was on the site
of the later Main Arsenal.

 Some buildings painted ordnance colors
" (salmon}. (The Whittlesey reference,

1820, indicated this color still existed in
1920 but may have been buildings other
than those in the national historic site.)

Inspect'ion repert indicated need for

repairs on residences,

Tenure of James W. Ripley as
superintendent, (civilian), then as

~military officer (commanding).
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Dates

Report
Raference

Ewvent

1843

1845

{1842)

1845

1846

1847

1847

1845-50

1849

pp. 23-24

o. 26

pp. 26-27

pp. 27-28

pp. 28-29

pp. 29-30

First commanding officer's
(superintendent's) house demalished.
Ripley initiated additional land acquisition
(north and west sides of Armory site),
and his development plan.

Evacuation begun early in year for new
Commanding Officer's House {(Building 1).

(Reference indicates Paymaster's, Master
Armarer’s and four clerks houses had
been built since 1834.)

Two outbuildings associated with old
commanding officer's house moved to
north side of Armory Square, by early
June. Construction of 30,000 gallon
cistern between new and old commanding
officer's quarters (brick lining with iron
cap; remained until at least 1920), with
water supply line to new Commanding
Officer's House. Construction of new
Commanding Officer's House wunderway in
fall. Grounds improvements,

City realigned and widened State Street
adding land ta Armory.

Excawvation in  spring of vyear for
construction of Main Arsenal {Bullding
13). Continuing site worl.

Commanding Officer's Quarters nearing
completion--"slating" and "Qrcutis patent
lightning canducters, Beginning of
construction of iron fence.

Installation of flagstone walks and land-
scaping (1845-50). Stone foundation for
fence started along State Street, (1847).
Red sandstone from Longmeadow.
Patterns for fence (9 feet high) and gate
hot approved by Ripley untii  1852.
Palings described as "round with spear
heads" alternating with "lobed with pikes
heads.”

Main Arsenal nearly ready for roofing;

tlock placed in tower; ready for reception
of gun racks.
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Report
Dates Reference
1850 pp. 20-31
1880 p. 31
1850 p. 32
1850 pp. 32-33
1850-51
1851
1851 pp. 33-34
1851 pp. 35-39

Event

Continuation of grading. Completion of
new culvert east of and paraliel to new
arsenal .

New Main Arsenal, Building 13: 1lower
and rgof Tinished; cellar paved; axterior
walls oiled; copper electrical conductars
(lightning?) installed: iathing and
plastering completed (9,000 souperficial
vards); gun racks being built.

Street lamps and flagstone walks installed
around principal square.

interior finishing Building 13, continued.
Second floor gun racks completed with
capacity of 82,176 muskets. ‘Workers
brought in 66,981 percussion muskets,
Carpenters were building gun racks for
thirag floor.

Painters continued interior work.

Third floor gun racks advancing toward
completion. .

1851 maps show the "Green" changed teo
"Tower  Hill," landscaping is formal
whereas grounds west of square have
natural, informal arrangement.

Maps show rose arbor circle behind
Cammanding Officer's House; walks
around that and circle in front of house.
Main entrance at State Street where
intersection occurs with road on east side
of Main Arsenal. Gardens or farming
piots appear northwest of Commanding
Officer's House. Possibte rectangular
paved areas in front of Building 13 shown
on 1357 map. Walk and drive from
Commanding Officer's House to street,
northwest of Master Armorer's House.
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Report
Dates Reference
1852 pp. 39-40
185354 p. 40
pp. 43-45
Chapter 1V
1856-57 p. 48
1860 p. 48
1862 pp- 48-50
1864 pp. 50-55
' and Map §

Event

Casting of fence begur. Apother mention
of fence foundations along State and
Byers  streets. State  Street  fence
compieted. Gas line laid around square
for  lighting of buildings. {Whather
lighting installed in Buildings 1, 10, or
13 is not mentioned.) Water lines installed
and extended to three residences at west
end of Square--possibly to Commanding
Officer's, Master Armorer's, and
Paymasier's houses. Public bulldings and
Commanding Officer's House painted. Gun
racks on third floor of Main Arsenal
completed and partially filled with guns.

thspection report of 1853  contained
notatien that nearly all buildings had
been painted on the exteriors a uniform
color.

New Arsenal intended to contain 300,000
muskets (100,000 each floar).

Grading of slope southwest of the Main
Arsenal. Stone foundations for fence set
along Byers Street, then along Pear!
Street. Drainage culverts laid along Pearl
Street, Trees and hedges pianted.

Byers Street fence completed, Pearl
Street fence begun.

Fence completed around Hili Shops.

Map of Springfield Armory, April 1864,
shows: (a) garden and landscaped circle
drive north of Commanding Officer's
House, (b} ice houses, one north of
Commanding Officerls House and one
south of Master Armorer's House, (¢)
delineation of "yards" with hedges around
Master Armorer's House and Paymaster's
House, {d) utilities, and (e} topography.
(The water iine to the Commanding
Officer's House had been installed in
1845, one to the Master Armorer's House
in 1852.)
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Report
Dates Reference
c. 1870-75 p. B0
c. 1875-76 pp. 60, b4
1876 pp. 64, 66
c. 1877 pp. §4-68
{(Map 10,
1877; litus.
8, c. {1878)
1877-82 p., 67
c. 1884 p. 72
: {Illus. 11)
1885-1900 pp. 70, 74
1882 p. B8
(Map 11}
1895 pp. 75-76
1882-99 p. 76
(Map 12)
p. 77
1897 p. 88

Event

Main gate moved to corner of State and
Byers streets and new road built from
gate up hill to a point near the
Paymaster's House. Pocl at base of hill
near Pearl Street has fountain.

MNew gatehouse built at State and Byers
streets  entrance. Old  State  Street
entrance gate replaced with fence but
pedestrian galte remained.

Centennial or Civil War memoarial erected
at new entrance road south of Paymaster's
House,

As of this date, Faymaster's House had
undergone some changes; Commanding
Officer's House still had originatl parches;
anothar fountain added behind
Commanding Officer's House.

Master Armorer's House (Building 10)
moved during this period.

Original porches stifl shown on Command-
ing Officer's House.

Utilities improvements {lighting  and
water) during this period. In 7892 post
was still lighted by gas and building
water service was by gravity from tanks
an top of “public” buildings. In 1882,
the fence was described as heing finished
with black paint.

Map shows Building 10 in its present
location and it retained the rear section,
which is now gone.

Paymasteris House (front section) moved
to north side of the guadrangle.

New road built behind Main Arsenal.

1899 map shows Building 10 without rear
section,

Hydraulic {water-powered) elevator
installed in Main Arsenal {(Building 13).
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Report
Dates Reference
1800-15 pp. 76-78
1902 p. 76
1904 pp. 76, 78

Map 13,

p. 79
1606 p. 78
1908 p. 78
1810 p. 78
1812-13 o. 98
1832 p. 83;

Ifus. 14,

p. 84; Ilus.

15, p. 86;

MMus. 18,

p. 95.
1937 p. 83

p. 98

1940-41

Event

Installation and medification of water,
sewer, gas, and electric utilities.

City water installed by July 1, (replacing
spring water source), to Commanding
Officer's House and Building 10 (then
used as &  hespital). Fire hydrants
installed for the Armory.

Map of this date shows two greenhouses
at ends of garden north of Commanding
Officer's House. Spring water still used
to supply some buijldings. New roadway
and walks at front and to nhorthwest of
Main Arsenal,

Buildings now had steam heating, supply
from central steam plant. Electric light
plant and gas generator served site, 8
inch water line installed connected to city
iine in State Street.

The present gatehouse {Building 33)
replaced the 1875-76 gatehouse,

Electric grounds hghting installed. Some
modified in 1815 for arc lights.

Fire sprinkler system instalied in Main
Arsenal (Building 13},

By this wyear the tennis court west of
Building 13, and rose arbor in circle
behind Building 1 were in place; green-
houses had been modified. A pool be-
tween Buildings 1 and 13 had been built.
Building 10 still had chimneys and
shutters and entrance portico  was
enclosed.

Garage, Building 18, built and repairs
made 1o Master armorer's House, Building
10. Bath projects were probably WPA.
Buildings were sandblasted, removing
paint from brickwork.

Loading dock built in base of tower,

Building 13, and new (the existing}
elevator instalied.
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Report
Dates Reference
1958 p. 87
1964
1968

Event

Greenhouses had been removed.

Pool between Buildings 1 and 13 gone.

Grounds graded for school football l

practice fields, weast of Main Arsenal and

the garden. l
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APPENDIX B

As support for the producticn of contract documents an architectural
engingering (A/E) firm prepared five preliminary design reperis. The

A/E design team was composed of the following firms:

1. Stuli Associates, Inc. Prime contractor
100 Boltston Street Architecture
Boston, Massachusetts (2115

2. guilding Conservaticn Technology, lnc.  Subcontractor
Suite 1117 Historic Preservation
1010 Vermont Avenue, N. W.
Washington, ©. C. 20065

3, R. G. Vanderweil Engineers, Inc. Subcontractor
52 Chauncy Street Engineering
Boston, Massachusetts 02711
4, Zaldastani Associates, inc, Subcontracior
7 Water Street Structural Engineering

Boston, Massachusetts 02109

The A/E's involvement with Springfield Armory National Histeric Site dealt
with the first two phases of construction and the preliminary design 10
support that work. The Carper draft historic structure report was used
as the basic document establishing assumptions concerning fuiure use.
This resufted in occasional referencas to propased use which had not been
selected by management, e.qg., removal of the Building 13 loading dock.

Phase | - Exterior Stabilization, Building 1 and 13; Censtruction
FY &0
Phase Il - New Hesting and Electrical Systems, Building 1 and 13;

Construction FY 81 and 82

Excerpts of the preliminary design reports are included in this appendix
o supplement the initial Carper report. The materials not included in
the excerpls are technical calculations, equipment specification, paint
tayering charts, estimate work sheels, and existing conditions text and

photographs which is adequately covered by the revised text. Oniy
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excerpts are Included with the goal of hkeeping the document size
manageable, and therefore usable. Complete copies of each report are

lucated at the following sites:

Mational Park Service
Denver Service Center
Technical Information Center
P. O. Box 25287

755 Parfet Street

Denver, CO B0225

Rocky Meountain Regional Office
Library

P. C. Box 25287

6§55 Parfet Street

Denver, Colorade 80225

Springfield Armory National Historic Site
T Armery Sguare
Springfield, Massachusetts 07105

North Atlantic Regional Office
National Park Service

15 State Street

Boston, Massachusetis 0210%

Nationa! Park Service
U. 5. Department of the Interior

Historic Architecture Division-408
Washington D. €. 20240
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BUILDING SYSTEMS ANALYSIS AND RECOMMENDATIONS
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INTRODUCTION

INTRODUCTION AND SUMMARY
BACKGROUND

The Springfield Armory National Histeric Site is com-—
posed of four buildings: Building 1, the Commanding
Officerts House; Building 13, the Main Arsenal;
Building 33, the Gatehouse; and Building 18, the
Garage, Building 10, the Master Armorer's House, nay
be moved onto the historic site shortly but was
excluded from the study. Refer to Pigures 1-5.

The twa main buildings {#1 and 13) date back to the
1850's and are presently utilized for office and
exhibition space. A TV station located in the base-
ment of the Arsenal will be wvacating within the year.
The National Park Service plans to renovate the
buildings, expanding exhibition space and opening
areas to community groups. A section of the Arxsenal
will be adapted for curatorial treatwment of the gun
coellection now stored and exhibited there.

The expanded use and restoration of the buildings
will require major changes, especially in the heating
and cooling systems. Additional lighting and
plumbing services will also be necessary to meet
anticipated increases in public use. R. G. Vandex-
weil Engineers was retained to evaluate and define
these building system changes.

SUMMARY OF RECOMMENDATIONS

Results of the analyses are a lengthy series of
recommendations and alternatives for each building.
These recommendations are summarized in Table 1. The
extent of improvements necessary will depend upon the

building usage program determined by the Park Service.

Cost figures have been escalated to December 31, 1281
dollars but do not include Architect/Engineer fees.
Ezstimates are based upon the following factors: 15%
special handling allowance, 15% scope refinement
allowance, 10% sub-contractor's coverhead and profit,
10% general contractor's markup, 5% contingency and
1% per menth escalation to December 31, 1981 - for a
total of 117% over the bhase materials and labor cost.
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INTRODUICTION

Comments on the historic value of the existing buil-
ding systems are given after the system descriptions
throughout the text. A summary of historically sig-
nificant items is shown in Table 2.

The building structures were analyzed for compliance
with ASHRAE Standard 90-75 and installation of storm
windows and insulation was recommended where necessary
for compliance; refer to Table 3. Other ensrgy-
related modifications, such ag use of Fluorescent
lighting, will need to be considered when HVAC .and
lighting systems are designed.

In general, the building systems are adequate for
existing purposes with only minor adjustments;
however, the HNPS program for futuvre use of the
building necesgsitates extensive modifications.
Lighting and HVAC systems will be significantly
modernized under this program. Plumbing, fire and
lightning protection, and security arce basgically
adeguate and need only minor repairs or expansion.

The electrical service to the buildings should be
replaced to provide an adegquate and safe power supply.

Several heating, ventilating, and air conditioning
(HVAC) svstems were considered for the Arsenal and the
Commanding Officer's House; these options are dis-
cussed in detail in Sections 2.4.1 and 3.4,1, The
most cost effective HVAC system for the Arsenal, and
therefore the system recommended, consists of decen-
tralized ailr handling units with steam heating and
chilled water cooling coils and a balow-grade cooling
tower for condensing. (Refer to the lifec cyole
analysis in Section 3.4.1 and Table 4.)

Evaluation of HVAC systems for the Commanding
Officer’'s House was based upon the appropriateness

of the system for the historic integrity of the
building, rather than life cycle cost analyses.
Adaptation of the historic gravity hot air system for
heating and cooling is therefore recommended. Modifi-
cations to the existing systems would include instal-
lation of three two-speed fans (for winter/summer air
flow reguirements) and filter units, one for ecach
heating chamber. Return air grilles and ducts would
be located in the first level floor near the air
intakes for the existing heating chambers,



INTRODUCTION

Several systems for steam heat generation were also
evaluateds:s (1) a ecentral boiler plant in the
Commanding Officer's House with new underground steam
and condensate piping to the Arsenal (and Building 10
if it iz relocated), {2) one fossil fuel boiler in
the Commanding Qfficer's House and two fossil fuel
boilers in the Arsenal with restoration of a chimney
in the Arsenal roof, and (3) a fossil fuel boiler in
the Commanding Officer's House and two electric
boilexrs in the Arsenal. Solar heating systems were
evaluated but proved not to be cost—-effective;
results are shown under the appropriate sections.

As shown in the life cycle cost analysis summary in
Section 6.2, Tahle 8, the most cost-effective system
combination 15 a gas-fired bheiler in the Commanding
Officer's House (dual fuel burners recommended} and
two electric boilers in the Arsenal (twoe for
reliability). It should be noted that the analysis
is based on current power ccmpany rate schedules,
shown in Appendix M; under the electric rate sechedule
353, electric cost is roughly 2 to 3 cents per
kilowatt-hour, This cost appears gquite low and, when
the system is finally designed, utility costs should
he verified before a final decision is made to pro-
cead with the installation of electric hoilers.

REPORT FORMAT

The report is divided into six sections ~ one on each
building, one on site utilities, and cone summarizing
the recommendations ~ and several appendices previding
background material and calculations. For clarity and
simplification, each individual building section was
arranged in the following manner: (1} general
building description, (2) descoription of building
systems - with discussions of esach electrical or
mechanical system, its historic walue and the feasi-
bility of the centinued use of the system, (3} buil-~
ding skin improvements necessary to comply with energy
conservation standards, .and (4) building system
improvements neécessary for or applicable to the future
use of the building as outlined in the Historic Struc-
ture Report (NP8, Roberi L, Carper). Routing of
system elements is covered under item 4,




INTRODUCTION
TABLE 1: SUMMARY OF NEEDED IMPROVEMENTE
_ cost (1981 ()
RECOMMENDED ALTEFRNATIVE
EQUIPMENT OR ACTICH IMPRGVEMENT MEASURES
ARSENATL (Building 13)
1. Interior wood frame storm
windows $ 73,900
2. 2-1/2" fiberglass batt rocf
insulation
- on flecor 7,000
- between joists 3 8,200
3a. Decentralized air handling
units (AHU's) with DX coils and
water cocoled condensers 551, 300
3lr. Decentralized AlU's with chilled
water cocling 624,800
3¢, Fan ceoil units with interior AHU
on each floor 735,000
3d. Pree standing alr conditioning
units with air cooled condensers 558,000
4a. Fossil fuel boilers -—gas 94,200
-0il 104,200
4h, Electric beoilers 79,100
4o. Solar heating system 291,000
4d. Solar domestic hot water system 8,500
5. New restroom fixtures and piping &0,000
b. Clean/repair downspouts and
underground drains 7,800
Allowance for examination o©f
sub-surface drains 5,600
7a. Halon fire protection in curator-
ial areas only, sprinklers else-
where (2) 51,500
72, Complete halon system 947,600
7¢. CO, system {(attic and 3rd floor),
halon elsewhere 847,900
7d. Halon (basemant to 3rd floor),
sprinklers in attic 810,100
8a. Sécur%5¥ syatem for third floor
arcas 6,700
8b. New security system for basement,
1st and 2nd floors 46,900
Bc. Closed circuit TV for lst floor 15,400

10



INTRODUCTION
TABLE 1 (continued):
cosT (1)
RECCMMENDED ALTERNATIVE
EQUIPMENT OFR ACTION IMPROVEMENT MEASURES
9.  Arsenal lighting cystem $122,300 '
10. New electrical service 150,100 l
lla. ©New electric passenger elevator $27,800
1lb. New electric passenger elevator,
histerically correct ' 33,300 I
llec. Shaft modificaticns and 4 new
entrances 50,000
12. Allowance for phone line relocation 600 l
13, Curatorial electirical and
mechanical systems 17,800
l4a. 100 KVA emergency generator for
boiler backup - gas 40,700 l
14L, 25 KW emergency generator for
elevator backup 2,100
ARSENAL - TOTAL RECOMMENDED MODIFICATIONS
- with Halon fire protection (7b) 52,242,800
- without complete Halon system (7a) 1,346,700
COMMANDING QFFICER'S HOUSFE {(Building 1) '
la. 6" fiberglass batt roof insulation
between jolsts 3,600
lb. &" insulation in floor, add doors .
to attic and roof 6,100
2. Upgrade historic heating system l
for future use. 13,300
Ja. Modify existing heating system
for cooling 16,300 l
3b, Window air conditioning units 10,100
3c¢.  Portable window air conditioning
units and modifications to
existing wing system 13,100
dd. Fan coil wnits for cooling 56, 300

11 II
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TAZLE 1 (continued):

INTRODUCTION

EQUIPMENT OR ACTION

COST{I)
RECOMMENDED ALTERNATIVE
IMPROVEMENT MEASURES

da. Fossil fuel boilers - gas 28,200
- oil 32,200

4h. Solar heating system 123,608
dc. Greenhouse solar heating svstem 127,300
4d., BSolar domestic hot water system 5,720
5. Repairs to existing plumbing 1,100
6. Replacemeqﬁ,of plumbing drains

and traps 5,600
7. Clean downspouts 1,100
8. Heat detectors in attic and boller

room; exterior fire alarm/light 6,700
g. Complete security system 5,000
10. Allcocwance for interior lighting

fixtures 8,300
11, New concealed electric service 21,400
12, Allowance for phone line

relocation 700
COMMANDING OFFICER'S HOUSE - TOTAL
RECOMMENDEDR MODIFICATICNS $ 108,800
GATEHCUSE (Building 33}
1. Double~glazing s 400
Z. 2~1/2" fiberglass roof

insulaticon 100
3. Electrical service, lighting

and telephone 4,400
GATEHOUSE- TOTAL RECOMMENDED
MODIFICATIONS 8 4,900




INTRODUCTION
TABLE 1 {(continusd):
cost
RECOMMENDEDR ALTERNATIVE
EQUIPMENT OR ACTION IMPROVEMENT MEASURES
GARAGE (Building 18)
1. Double-glazing & 200
2. 3" fiberglass roof insulation
and sheet rock ceiling 500
3. 1-1/2" urethane foam wall
insulation with sheat rock 1,100
GARAGE - TOTAL RECOMMENDED
MODIFICATIONS 5 1,800
SITE UTILITIES
la. <Central heating plant, gas fired S 157,500
1b. Central solar heating plant 419,900
2. Energy management system 111,160
SITE UTILITIES - TOTAL RECOMMENDED 0]

GEAND TOTAL RECOMMENDED MODIFICATIONS
— with complete Arsenal Halon
system
~ without complete Halon system

$2,358,300
81,462,200

{l)Costs escalated to December 31, 1981.

feos excluded.
{2}
recommended.

(B)Not recommended for present plans.

13

Architect/Engineer

Recommended if budget allows; cotherwise option 7a is




INTRODUCTION

TABLE Z2i SUMMARY OF HISTORIC ITEMS

ARSENAL

Steam heating pipe grids in basement

Black iron wabter service pipes

Sprinkler system

Lightning protection system - air terminals
Transformers and electric service eguipment

COMMANDING CFPFICER'S HQUST

Hesating systems

Lavatory in room 208

Bathtub in room 214

Lead waste piping and traps

Lightning protection air terminals on roof

Gas lighting cutlets (rooms 120, 205, 205, 21Q)

Overhead electric cord incandescent (room 302)

Pull chain and rotary kev switch incandescents

Expaosed electric wiring on porgelain insulators (room 304}

Wood surface raceway and rotary snap switch (stairway 301)

Wooden panelboard with asbectos lining and porcelain Edison
base fuse holders {room 305)

i4



INTRODUCTION I

TABLE 3: TRANSMITTANCES {(Btu/hr-°F-sf)

———
ASHRAE EXISTING PROFPOSED
REQUTRE- EXISTING TRANSMIT- TRANSMIT-
MENT STRUCTURE TANCE TANCE
ARSENAL
roof/attic 0.074 slate on wood 0.222 0.073
wall 0.27 4" face brick, 24" 0.317 0.240
common brick, &
plaster (29,400sf);
windows {(4,658sf)
C.0.'5 HOUSE
roof C.074 slate roof on wood, 0.350 0.072
plaster ceiling;
skylights
wall G.27 Lé" brick (mainj}, 0.270 4.270
12" brick {(wing},
plaster;
DG windows
GATEHOUSE
roof 0.074 slate on wood & 0.338 0.073
plaster ceiling
wall G.27 B" brick 0.600 0.504
GARAGE
root 0.074 built up roofing 0.329 0.071
on wood & plaster
ceiling
wall 0.27 8" brick & plaster 0.77 06.25
walls
15
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2.3

2.3.1

MATN ARSENAL
SKIN IMPROVEMENTS

BUILDING SKIN IMPROVEMENTS

WINDOWS AND WALLS

Building skin improvements were evaluated in order to
bring the overall heat transmittance of the buildings
within limits specified by the ASHRAE 9(-75 require-
ments. The combined transmittance of present walls,
windows and doors at the Arsenal building is 0.32
Btu/hr-°F~sf. The ASHRAE Standard specifies an
overall transmittance of 0.27Btu/hr-°F-gf for buil-
dings under four stories, for annual conditions of
0,200 deyree~days of heating {as experienced at
Springfield).

Improvement of the building skin to meet ASHRAE stan-
dards would involve the installation of either {1}
wall insulation or (2} double~glazing, reducing the
overall wall transmittance to 0.24 Btu/hr-°F-zf. The
first option, wall insulation, has been eliminated
due to the construction of the wall structure and the
desirability of maintaining the interior wall sur-
face. The second option, double-glazing, will faci-
litate humidity control in the winter time and help
prevent condensation on the windows.

Installation of ulkraviolet-filtering films or the
use of shades with the double~glazing should he
considered. Ultraviolet light is deleterious to
artifacts, causing fading.

Another alternative is the installation of storm
windows, Special order storm windows could be manu-
factured witit a simple wood frame and one full-sized
pane of glass {or possibly lucite). The instal-
lation of storm windows reduces the infiltration of
outdoor air and moisture (which will thereby lower
energy costs). First and second floor storms would
not be removed since the building will be air condi-
tioned and humidified year round. Removable storms
may be desirable on the third floor windows to allow
summer ventilation, as third floor areas will not be
air conditioned according to present plans.

Another (remote} possibility would be the installa-
tion of an interior glass enclosure for all museum
spaces, which would create a2 glass "house within a
houge" for each floor, just inside the Arsenal walls.

31




MAIN ARSENAL
SKIN IMPROVEMENTS

The alr space between the glass walls and the
existing masonry walls would not be heated, and the
overall effect would be equivalent to double-glazing.
(This air space could be used as a passage way.)
Humidity and temperature contreol would be more easiliy
maintained, since outdoor conditions would have less
influence.

Estimated heat transmission losses of 4%7 x 106
Btu/yr could be saved by the installation of double-
glazing, lowering expected energy costs by as much
as $1,790 annually. Cooling costs would similarly
be reduced by $120 per vear, an energy savings of

34 x 10 Btu. Installation of special order storm
windows is estimated to cost $73,900. With tatal
gavings of 51,910, the present value of savings {(at
10% discount, 8% differential inflation rates) is
544,060, yielding a savings-to-investment ratio of
C.6. Discounted payback pericd is beyond the 30-year
lifetime. A more cost-effective solution would be
the installation of regular aluminum storm windows
but these are considered incompatible with the his-
toric integrity of the building.

ROCF IMPROVEMENTS

The existing roof/attic spaces have a combined trans-—
mittance of 0.222 Btu/hr-°F«sf. In order to conform
with the ASHRAE 90-75 requirement of 0.075 Btu/hr-°F-
sf, installation of insulation with an R value of 9
will be reqguired.

Installation of fiberglass batt insulation on the
underside of the roof structure would permit use of
the attic space for storage. If use of the attic
space is not required, however, installation of insu-
lation con the attic floor is recommended to reduce
coste. Installation of louvers to wventilate the
attic will be necessary. An estimated 371 x 106
Btu's of heating energy can be saved annually by this.
measure. At a fuel oil cost of $0.40 per gallon,
this will amount to savings of approximately $1, 340
per year. Installation costs are expected to be
$7,600, yielding a discounted payback period of 6
years.

Ti}Given cil heating value of 148,000 Btu/gal, gene-
rating & distributing efficiency of 75%, and oil
cost of $0.40/gal.
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SYSTEM IMPROVEMENTS

BUILDING SYSTEM IMPROVEMENTS

The Arsenal building is presently used as & mMuseum,
exhibiting and storing the historic gun collection.
Frogrammatic assumptions are based on the draft
Historic Structures Report. The present main floor
exhibition will be upgraded and possibly expanded to
the second floor as well. Collection storage will
remain on the second floor with potential expansion
to the third flecr; study areas could be located on
the second floor. The basement areas will be upgraded
to provide library, office and workshop space. A
section of the basement has been allotted for mech-
anical equipment., Rest rcooms will be installed on
each floor.

Building system modifications specified in this sec-
tion are based upon the functional changes proposed
above and the following assumptions:

(1) Estimated peak occupancy levels of 80
people in the exhibit areas, 20 staff
members in office, library and workroom
spaces, and 8 people in the second floor
storage and research areas (according to
the Park Service data).

(2) Interior environmental conditions of 72°F
and 30% humidity in the winter and 72°F
and 50% humidity in the summer.

Recommended humidity levels for museum artifacts are
45 to 60% relative humidity for weod and up to 30%
for metal.+ The choice of 30% winter and 50% surmmer
humidity was made to minimize the difference in
humidity between interior and exterior to avoid con-
densation problems in the winter and damage to the
building fabric. A constant interior temperature of
72°F was chosen as a compromise between summer cocl-
ing and winter heating.

In order to retard the aging of the artifacts due
to environment, certain constraints are desirable.
There is no universal agreement on precise environ-

(l)Protection of Cultural Properties During Energy
Emergencies, ed. Dr. Robert A. Matthai; 1978
Arts/Energy Study and American Association of
Museums .
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nmental conditions, but it is generally acknowledged
that the following three cnvironmental criteria
should be met in museums:

{1} Exposure of artifacts to ultraviolet radiation
should be minimized to prevent photochemical
detericration {fading).

(2} The environment ghould be relatively free of
particulates and gaseous contaminants such as
sulfur dioxide (which can react with moisture
and oxygen to form sulfuric acid).

{3) The temperature and relative humidity should be
maintained fairly constant on a 24 hour per day
basgis to prevent expansion and contraction.

The ultraviclet criterion is usually met by avoiding
direct impingement of sunlight on artifacts, and by
filtering dAiffuse sunlight that is allowed to enter
the gallery. Filtering can be achieved by adding

UV absorbants to clear acrylic and PVC plastics.
Such filters tend to lose efficiency over their
lifetime and consequently must be often replaced. It
is also desgirable that artificial lighting systems
create a relatively low illuminaticon level and that
they be of a type to minimize UV (tungsten filaments
or specially manufactured fluorescents with a low
color temperature will do this).

Particulates and gaseous contaminants are minimized -
1f so desired - by a cowbination of high efficiency
particle filters and carbon filtration. S8ince the
cost of carbon filtration purchase and recycling is
50 high it is often omitted in areas of low 80,
Carbon filters were not conszidered necessary hére
since 803 levels are well below Federal air standards
(cof 80 micrograms/M3 or 0.03 ppm) and cutdoor air
intake for the museum is low (Scfm/person for 108
pecple).

The third criterion, relatively conzstant temperature
and humidity, is obtained by running the building
HVAC systems continually, with no “night setback" of
temperatures as would bhe done in a residence or
office building. Use of the "economizer cooling”
cycle in winter (i.e. introduction of dry, cocl out-
docr air in lieu of mechanical cooling) is not
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appropriate for museum cooling because of the diffi-
culty in maintaining humidity. Consequently, no
sconomi zer ¢ycle is planned.

HVAC SYSTEMS

Future building usage indicated in the Historic
Structures Report allotted a central mechanical room
in the basement but no other mechanical spaces on

any floor. Because of the limited headroom of approx-
imately 8 feet under the floor joists, it would be
impractical to attempt to run ductwork from a central
alr unit to the basement and first floor periphery.
Consequently, the following four systems were con-
gidered for the building:

(1) Decentralized air handling units (AHU's) fox
each zone in the building, with integral pack-
aged direct-expansion (DX} cooling and water-
cocled condensing units,

{B} Decentralized AHU's for each zone, with a
central water chiller supplying chilled water
to air handling units.

(C} Four pipe fan coil units at periphery with air
handling unitsg for interior zones.

(DY Freestanding split-system air conditioning units
with air-cooled condensers.

A brief description of each system alternative
follows. Double-glazing of windows (recommended under
energy—-conservation measures, Section 2.3} has been
assumed to enable the contrel of humidity in winter
at a reasonable level without condensation. Because
of the necessity for maintaining humidification and
reducing alr filtraticn costs, an economizer cooling
cycle is not propeosed. Either steam or electric
humidification could be installed. In all system
alternatives, the curatorial areas will be handled
separately, as described under section 2.4.12,

On the basis of life-cycle costing, option A is the

most cost effective. Results of the analysis are
shown in Table 4.
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gption A - Decentyralized BHU's with DX cooling:

The first system considered is decentralized air
handling units with matching direct-expansion cooling
coils and integral water—-cooled condensing units.
Basement heating would be provided by existing hist-
oric pipe coils with proper controls added.

Alr units for the first floor periphery would he
located near the exterior wall in the basament (below
the zone served). These units would supply condi-
tioned air to floor registers; fresh air intake would
be through louvers in basement windows. Heating
would be provided by steam or hot water heating coils
in each unit. The unit for the interior zone would
be located over the restroom space beside the eleva-
tor; distribution supply ductwork for this unit would
run at the c¢eiling of the first floor.

Alr units for the second floor would be freestanding
with steam or hot water coils for heating. Fresh air
would be introduced from a unit located over the rest
room space, with fresh air taken in through louvers
in basement window openings via duct risers in the
rest room core area. Humidity would be controlled by
steam rehegat coils and humidifiers.

Option ~ Decentralized AHU's with chilled wakter
cooling: This system 13 esgentially the same as
option A, from the standpoint of air handling and
heating. In lieu of the direct expansion cooling
coils and integral condensing units, a central water
chiller with a double-bundled condenser for reheat
(humidity control) would be used. Chilled water

- coeling coils would replace the DX coils,

Option C - Fan coil units: This option considers a
four-pipe fan coil wnit system, using hot and chilled
water, at the periphery with air handling units for
interior zones and humidity control. The interior
units would be located over rest room spaces on the
first and second floors. Qutside air would be intro-
duced through the air bhandling units via a fresh air
duct riser integrated into the rest room arrangement.
The water chiller would use double-bundled condensers
{as in option B) for reheat and for heaating in the
fan ceil units. The najor advantage of this aystem

i1s that space required for air handling units is
minimized and that the necessary piping can be more
readily integrated inte the structure.
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TABLE 4: ARSEMAL HVAC SYSTEMS COS5T COMPARISON

Options

2. Decentralized single package units with DX oxr chillied
water and cooling tower

B. Decentralized split package units with chiller and cooler
tower

C. Four pipe fan coil units and cooling tower

D. Decentralized single package units with DX ox chilled
water and air-ccoled condensers

30-YEAR
TNITIAL ANNDAL COSTS QPERATING  TOTAL 30=
OPTTON COST MAINTENANCE FUEL (L) cosT (2] YEAR COST
A 8551, 230 $3,000 $9,900 $253,290 $804,570
B 624,790 1,500 8,550 208,030 832,820
C 735,050 1,000 8,550 203,080 938,130
D 558,040 3,000 10,870 283,100 841,140

{1} Assuming oil-fired boilers.

{2) Discount factors of 9.821 {maintenance), 23.07 (cil} and
20.338 felectricity). Assuming 10% discount factor and
8% (oil) /7% (electric) differential escalation rates.

NOTE: Fuel costs shown for comparison in Tabkles 4 and 5 are
not exclusive.

2.4.14 Option D ~ Freestanding split system aix conditioning
units with air—copled condensers: In this scheme,
freestanding split—system fan ccil units would be
located in each space discharging to an Integral
plenum with directional registers for supply air.
Air-cooled condensing units would be located at grade
outside the bullding; refrigerant piping would con-
nect each air handling unit with a condensing unit.
Two major disadvantages are: {1) air handling units
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wonld be exposed on the museum floor, posing & poten-
tial conflict with display cases; and (2) location

of air-cooled condensing units outside the building
may interfere with the historic image of the building
and site, Consequently, this does not seem an approp-
riate zolution.

Cooling tower location: The options for building

alr conditioning systems discussed in Sections 2.4.1la,
b and ¢ will all have similar condensing water flow
requirements, The following alternatives were consid-
ered for supplying those reguirements: (1) spray pond,
{2) a coeling tower located in the attic, (3) an
exterior cooling tower located above ground, and (4)
an exterior cooling tower in a pit below grade.

The first three options were eliminated because of
the following factors: (1) the incompatibility of
spray trees with the historic appearance of the site,
{2} inlet and exhaunst air reguirements {(over 90sf
roof louver openings) for the attic location for a
cooling tower, and {3) conceaiment and aesthetic
praoblems for an above-grade cooling tower. Installa-
tion of a cooling tower in a pit convenient to the
building is therefore recommended. A grate would

be reguired over the pit and a guard rail could be
installed around the area.

Cost Estimates: Life cycle cost comparison for these
four systems are shown in Table 4, The figures shown
include the cost for complete systems for the base-
ment and first and second floors, with provisions for
future air conditioning of the thixd flcoox.

HEATING GENERATION SYSTEMS

Heating reguirements for the Arsenal will he met
using steam heat (with hot water converters where
applicakle). Alternatives for the production of
steam discussed in this report are: (1) a central
stzam plant to serve the NPS buildings #1, 10, and
13 {discussed in section 6.2}, {(2) individual

fossil fuel bollers for cach NPS building (refer

to sections on each building for discussion),

{3) electric boilers for the Arsenal building and
individual fossil Ffuel boilers for the other NPS
buildings, (4) integration of a solar domestic hot
water system with one of the above, and (5) integra-
ticn of a sclar heating system with one of the above.
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The heating alternatives for the Arsenal are:
(2] Individual fosgssil fuel boilers
(B} Individual electric boilers

(Cy sSolar heating system combined with a boller
systen.

(D) & solar domestic hot water system with backup
frem the fossil fuel or electric bhoiler system.,

Life-cycle cost comparison for both individual and
central systems (see Table 9 in Section 6) showed
that, in the Arsenal, electric boilers are most
economical,

Option A - Fossil Fuel Boillers for the Arsenalt In
this scheme, the Arsenal would be heated by an indi-
vidual boiler plant. Since reliability is relatively
important in this building, installation of two steam
boilers equipped for oil/gas firing was evaluated.
Each boiler would supply two-thirds of the maximum
heating load or about 1,000,000 Btu/hr. Domestic hot
water and humidification regquirements would alsg be
supplied by the boilers.

The boilers would be installed in the mechanical
equipment space allotted in the basement, as shown
in Figure 8. Cast iron sectional boilers were chosen
because of the limited access to the basement.

Fuel oil storage would be required; ingtallation of
two 3,000 gallon underground tanks as close to the

boiler room as possible is recommended. Alternatively,

gas could be supplied to the building. According to
the Bay State Gas Cowmpany, which serves the Spring-
field area, gas service is available on State Street
(at a 1/4 psig pressure) and could be brought to the
building. WNecessary piping would total approximately
500 feet.

The primary problem with using fossil fuel boilers in
this bunilding is that a vent is regquired for the pro-
ducts of combustion. 8ince this historic bullding
never housed a boiler or fossil fuel-burning egquip-
ment and the Park Service wishes to maintain the
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exterior historic appearance, accomodation of a chim-
ney or vent presents a design problem, Roof vents
could be located as shown in the 1830 photo (Figure
9). Combustion air supply would be obtained through
louvers installed in an existing basement window.

Figure 9: Main Arsenal, ca. 1880. Note
location of roof vents. (Photo from the
Historic Structure Report, historical
data/base map, p. 69, courtesy of the
Springfield City Library.)

Option B - Electric Boilerg for the Arsenal:
Installation of electric boilers would eliminates the
croblems involved in venting the boiler ropom if
fossil fuel were to be used. Each boiler would be
sized for two-thirds of the peak heating load for the
building, or 300 KW. 8mall electric beilers would
provide summer humidification and domestic hot water
in order to minimize electric demand charges.:
Boilers would be located as in option A.

Installation of a 100KVA emergency generator might
be desirable to prevent complete boiler shutdown if
a power blackout cccurred. Boiler operation at one-
third normal capacity (100 kw} would permit a slower
rate of temperaturc reduction in the museunm, thereby
protecting the collection from damage due to rapid
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temperature changes, and from condensation. A gas-
powered 100 KVA electric generator is estimated to

cost $40,700; an 0il generator is estimated to cost
354,776,

Option C - Solar Heating System for the Arsenal:
Splar-heated hot water ranging from 110° to 140° can
be used for heating building spaces (and reheat)
during most periods-- with the oil-fired or electric
boiler providing higher temperature water for pickup
loads. Underground storage would be provided in a
6,000 gallon tank. Location of the collectors is
shown in Figure 10.

A 3,300 sguare oot collecter system could provide
416.8 x 10% Btu's of heat to the Arsenal building
annually. The solar system would cost approximately
$290,980 to install and save 3,735 gallons of oil

or $1,500 per year. The savings-to-investiment ratio
ig therefore 0.2; payback would not cccuy within the
economic lifetime of 30 years.

Option D -~ Splar Domestic Hot Water System for the
Arsenal: Average domestic hot water consumpltlion was
estimated to be 100 gallons per day, reguiring a
thermal energy of 58,300 Btu's to provide hot water
at 120°F, A conceptual sketch of the solar-assisted
domestic hot water system is shown in Figure 1l. A

130 gallon underground storage tank would be reguired.

The location of the colliectors is shown in Figure 10.

Collector area was sized to provide 1008 of solar
heating from June 1 to Octobexr 1, eliminating the
need for beiler operation sclely for domestic hot
water during the summer months, This collector area
ig 87 square feet for the Arsenal building; it would
vield 1l6.4 x 108 Btu's per year, reducing annual oil
consumption by 170 gallons.

Costs for ingstalling the solar system are estimated
at $8,880. The savings-to-investment ratio is 0.2

and the pavyback periocd is beyond the assumed ecconomic
lifetime of 30 years.

Cost Estimates: Life cycle cost comparison for the
heating and cooling generation alternatives discussed
above are shown in Table 5.
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TABLE 5: ARSENAL HEAT GENERATTON SYSTEMS COS8T COMPARISON
ELECTRIC GAS OIL SCLAR (2)
BOILER BOILER BOLLER SYS5TEM
Initial Cost 579,070 £94,230 $104,230 5290,980
Annual Costs:
Maintenance 5 200 § 1,300 s 1,300 5 400
-Fuel $15,220 $11,270 $ 12,050 -

30-¥Year Opera-
ting Costs{l) $2312,780 $350,960 290,850 § 3,960

Total 20-Year
Costs $391,850 $445,1%0 $395,080 $294,940

(1)

8% oil, 10% gas, 7% elec. fuel differential escalation
rates, and 10% discount factor. Factors of 23.07 (oil),
30.000 (gas), 20.388 (electric) and 9.8%1 {(maintenance).

(2) Not an, independent system; reguires boiler installation
for backup. Boiler cost will approximate costs shown
for three fuel options.

2.4 PLUMBING

2.4.3a Fixtureg: Renovation plans include the installation

cf rest rocoms at the center area of sach fleocor (His-
toric Structures Report, pp. 132-135). It is assumed
that the existing toilet facilities will be removed.
Basement tcilet facilities will probably need to-be
located near the northeast side of the building in
order to meet the elevation regquirements for connec—
tion to the existing main sanitary outlet for the
buiiding. This ocutlet is located just above floor
level at the northeast wall.

The number of fixtures required for the museum is
based upon an anticipated peak load of 80 visitors

{40 of each sex assumed), as indicated by the museum's
rersonnel, and upon the Massachusetts Plumbing Code
requirements. We have allowed for expansion of exhib-
it spaces to include the second floor spaces. On the
floors not open to the public, the number of fixtures
has heen similarly determined for the anticipated
maximum oc¢cupancy of 10 people of ecach sex. Thus the
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number of fixtures reguired is:

TABLE 6: REST ROOM FIXTURES REQUIRED

FLGOR WATER CLOSETS URINALS LAVATORIES
{M/F) {M only) {M/F}
Bagement
& 3rd 1/1 1 1/1
lst & 2nd 2/3 2 2/2
Total 6/8 6 B/G

aAdditional plumbing fixtures would be required for
the curatoriel area (e.g., service sinks), janitorial
use, and electric water coolers. Plumbing facilities
should conform with handicappad reguiremsnts.

Piping: No improvements are necessary. The existing
4" supply main is adeguate for the proposed restroom
and curatorial needs. New piping would be reguired to
supply the restrooms and curatorial needs. Piping
would run from the service entrance to the center of
the building, up to each floor.

Hot Water: The existing 2000-watt electric 20 gallon
hot water heater cannot supply the new hot water
reguirements for the building. However, since the
source of domestic hot water iz influenced by the
choice of heating system for the building, domestic
hot water heating is covered under section 2.4.2

Estimated Cost: The cost for plumbing work based upoh

the Improvements and additions listed above (fixtures
and piping) is estimated at $60,000. This estimate
includes an allowance for provisions for future
expansion on the +third floox.

STORM AND SANITARY DRATINS

The existing 4" sanitary waste from the building is
adagquate to handle the new load for the proposed
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functional changes. There will be adequate space
capacity for reasonable future expansion as well.

Exterior downspours on the northeast wall (on either
gide of the clock tower) and at the northwest end

oef the bhuilding are clogged and cne is broken at the
base. Clearing of downspouts and sub~surface drains
and repair of the downspout beside the clock tower
should be undertaken +to provide proper drainage for
the building. Modifications are expected to cost
$13,400.

FIRE PROTECTION

The present dry pipe sprinkler system provides ade-
guate fire protection and could be retained for
continued Future use with only minor meodifications.
However, the Historic Strxuctures Report stated that
2 gasecus system should be considered because of the
possibility of water damage to the building and the
gun ccollection. The following alternatives are con-
sidered here:

(A} Continued use of existing sprinklers in all
areas except the curatorial lab, where a halon
system would be installed. Cost: $51,470 or
$0.80/3f average for building spaces.

(B} Installation of a halon system throughout the
building. Cost: $247,620 or 314.51/sf average.

{C} 1Installation of a halon system on the lower
three floors and a CO; system on the third
floor and attic levels. Cost: $847,890 or
$12.98/sf average.

(D) Installation of a halon system on all floors
except the attic. Continued use of dry pipe
sprinkler system in attic and clock tower.Cost:
Cost: §810,090 or $12.50/sf average.

Option A - Sprinklers plus halon in curatorial areas:

Continued use of the existing sprinklier system would
e the least expensive alternative. The chance of
water damage would be diminished by the gun preser-
vation treatment (includez a hot wax application,
presumably water repellent), the inclusicn of some
of the guns inside display cases and only local
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activation of sprinklersg (limiting the number of
exhibits actuwally contacted by the water).

The potential water damage to the historic fabrie
and guns will, however, weigh against the signifi-
cantly lower cost for this alternative. Although cer-~
tain other museums have decided against the use of
water, notably the Colt Collection in the Connescti-
cut 5tate Library and the Smithsonian (where sprink-
lerg are used only in public areas), gaseous extin-
guishing systems are not generally in use because of
their cost. Self-cleosing sprinkler heads could be
ingtalled, which would automatically shut off when
the fire had been extinguished, thereby reducing
water damage to the museum.

Modifications to the existing sprinkler system to
provide for continued use include the replacement

of some branch lines and installation of self-closing
sprinkler heads, a test of the entire system, and

the installation of a halon system for the curatorial
lab and associated areas where guns awaiting or
undergeing preservation treatment would be stored.
The estimated cost for these modifications is about
$51,470 or roughly 80¢/sqguare foot for the entire
building.

Option B - Halon system throughout the building:

A halon fire protection svstem offers certaln advan-
tages: there would be no water damage, pecple
trapped within the building would not be in danger
of suffocation from the halon gas {as is the case
with a CO; system), and similarly firemen could more
easily work inside the building. High recharging
costs (for the gas tank} can be expected; at a cost
of $8/1b., recharging a halon tank for one floor
supply would cost roughly $32,000,

Of the avallable fire extinguishing systems, halon
cffers the least hazard to the building or people
within it, at the highest cost. Installation costs
were estimated at $947,620 for the building, or
approximately $14.51/square foot overall.

Option C - Combination of halon and CO,; system:

Installation of a combination of gasecous systems was
considered to reduce costs: halon for the basement
and first twe floors {public areas) and CO, for the
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third flecor and attic. We believe that the reduction
in first cost is not substantial encugh to warrant
the use of two different gaseous systems, for the
following reasons:

{1) If expansion later reguired use of third floor
spaces, the (0, gystem would have o be converted
to a halon system. Only the fittings and some of
the piping would be usable; most of the system
would have to be replaced during this conversion.

(2} TFiremen would have to be advised of the exist~
ence of the separate systems to prevent accident-
al suffcocation of firefighters moving from a
halon-protected area to a COp-protected area,
Bulletins should be posted on several levels to
notify building occupants and firefighters of
the different systems.

The estimated cost for this combkination of a halon
system (basement, first and second floors) and a CO2
svstem (third floor and attic) is $847,890, or approx-
imately $12.9%8/square foot average for the bulilding.

Option D - Combination of halow and sprinkler systems:
A last combination of systems was consildered: install-
ation of halon systems on all flcor levels except for
the attic, and continued use of the sprinkler system in
the attic, The possibility of water damage is greatly
reduced since the halon svstem protects all cccupled
areas where fires are most likely to occur. The cost
for this alternative was estimated at $810,090, or an
average of about $12.40 per sguare foot for the huilad-

ing.

LIGHTNING PROTECTION

No improvements are necessary. The system is ade-
guate and has been recently repaired.

SECURITY SYSTEMS3

Additional security systems may be needed for the
third floor spaces if the museum undergoes further
expansion. Security is adequate for present renpva-
ticn plans. Additional third floor intrusion detec-
tors, at an extimated cost of almost 56,700, are not
vecommnended at this time.
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A complete, new security system for the museum and
storage spaces, incorporating perimeter magnetic
reed contacts on northwest and southeast windows,
interior micro-wave detectors and display case
detectors, and a tie-in to museum fire suppression
systems could be installed for approximately $46,900.
Nighttime monitoring of the system would be provided
by ADT (or a similar securlty company} and daytime
protection would be accomplished by a monitor at the
guard's {reception) desk.

Additional security measures which could be incorp-
orated include cleosed-c¢ircuit television (CCTV) mon-
itored from the desk and a metal detection unit at
museum exits. A two—camera first-floor CCTV security
system is estimated to cost $15,400,

LIGHTING

Lighting fixtures should be flucrescent in all arecas
except for museum exhibit areas on the first floor
and, in the future, on the second floor. The follow-
ing systems are proposed:

Basement: Because of its low celling height, a
flucrescent direct lighting source is recommended,
Suggested methods are acrylic wrap-arcund luminaires
mounted bhetween joiste or flucrescent luminaires with
expoged lamps surrounded by large louvers to reduce
lamp brightness.

First Floor: A flexible incandescent spot lighting
system is recommended for exhibit areas. Fluorescent
fixtures are recommended for the restrooms, reception
and curatorial areas,

Second Floor: Existing incandescents are presently
being replaced with suspended industrial-type

Fluorescent fixtures. Additional similar fluorescents
could be installed as necessary.

Additional lighting modifications recommended are

the installation of new stairway lighting, installa-
tion of emergency lighting throughout the building,
and replacement of existing exterior flagpole light-
ing with two Z50-watt quartz fixtures.

Lighting modifications and fixtures are estimated to
cost $122,300,.
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ELECTRIC SERVICE

Electrical panels and wiring should be replaced, and
a green eguipment grounding conductor should be in-
stalled. {The original conduit is in good conditicon
and could be used.] New tranformers and service
equipment should be installed,

A new 15 KV primary electric service from State Street
will be reguired toc serve the entire park. An exterior
transformer will be reguired since the basement ceil-
ing clearance will not allow an indeoor installation.
The transformer will have a 480 grounded~Y/277 V,3
phase, 4 wire secondary and feed a new switchboarxd
mounted within the basement. The switchboard will
include breakers, metering and ground fault protect-
ion, and will provide power for the new HVAC equip-
ment and a 208 grounded-Y¥/120 V,3 phasge, 4 wire, step-
down transformer, The switchbeoard shall be enclosed
in a separate room.

A coricrete underground vault ceould be built adjacent
to the foundation to coneeal the transfeormery. A re-
movable grate would be required for installation and
ventilation. The transformer would then feed a new
switchboard mounted in an enclesed room in the base-
ment.

Electrical service for the overhead lighting system
would be run concealed in the joist spaces. Local
display case lighting would be powered through floor
receptacles. Existing ceiling outlets on the first
floor should be abandoned, and the building should

he completely rewired. New equipment and wiring costs
are estimated at $13%,100.

VERTICAL MOVEMENT

Elevator codes reaquire the installation of a new
elevator if passenger service is desired. For code
compliance, the elevator shaft should be vented to

the raof. The cost for a new electric passenger
elevator cab within the existing shaft is estimated

at $27,800. (This cost does not include shaft reno-
vationg which may be necessary for fire code compli-
ance, nor does it include new electric motors. )
Installation of an historically representative pass-
enger elevator is estimated at $33,000. shaft modi fi-

cations and four new entrances are estimated at £50,000,




2.4,11

2.4.132

MATIN ARSENAL
SYSTEM IMFROVEMENTS

A 25 kw emergency generator for elevator operation

in case of power outages is estimated to cost $9,100.
The backup generateor for the electric boilers, if
installed, could be used for emergency elevator oper-
ation. Battery-powered emercency lighting could be
eliminated and emergency lights could also be linked
to the electric generator, saving about $1,500 allowed
for battery emergency lighting. (This savings is
reflected in the $9,100 estimate above,.)

COMMUNICATIONS

Relocation of existing lines may be desirable, but
only negligable costs ($600) are expected,

CURATORIAL TREATMENT SYSTEMS

There is an existing prototype curatorial area on

the first floor of the mugeum which is about 507

x 12'. The curatorial treatment laboratory is expect-
ed to be approximately twice this size, or S50' x 24°.

The schematic plan in the Historic Structures Report
shows the lab area located in the basement. However,
the Park Superintendent has informed us that it may

be located on the first floor of the muscum so that

visitors may observe the preservation treatment pro-
cess through viewing panels.

According to the NFPA Life Safety Code {(#101), the
area must be separated from the museum space with a
l-hour fire resistance rating: openings to the museum
area must be pyotected by self-closing or automatic
closing five rated assemblies.

Provision for the curaterial procedures and eguipment
involved will include: venting of the dip tank, plumb-
ing to sinks for hot scapy water treatment, venting
from the solvent dip tank, makeup air supply, and
electrical service to the drying ovens (240 V, 3 phase,
60 HZ). The curatorial area will be completely en-
closed, separate from other areas of the building,

with separate air supply and exhaust, maintained con-
stant at 72°, 50% RH in summer and 72%, 30% RH in
winter. A photography laboratery for developing and
printing will alsco be located in this area.

Exhaust duct risers ¢an run in the rest room core arceas
to a fan in the attic exhausting to the outside.



MAIN ARSENAL
SYSTEM IMPROVEMENTS

Make-up air should come from the museum area in order
tc maintain the curatorial treatment area at a negat-
ive pressure.

Water from fire sprinklers is not desirable in this
area; a Halon system which uses a relatively non-toxic
gas is recommended. For a discussion on the fire pro-
tection in this area, see section 2.4.6.

The industrial drying ovens will regquire a separate
transformer to power them since they are rated at
240 Vv, 3 phase. A separate 100a, 240 V, 3 phase,

3 wire panel should be provided in the treatment lab
for the ovens. All equipment wiring should have a
green eguipment grounding conducter,

An allowance for mechanical and electrical system
improvements is estimated at $17,800.

Acid waste containers will be located under the sinks

or in the basement. The waste will be collected by
a private contracter for disposal.
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HOUSE
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COMMANDING QFFICER'S HOUSE
BUTILDING SKIN IMPROMEMENTS

BUILDING SKIN IMPROVEMENTS

WINDOW AND WALIL IMPROVEMENTS

The present structure has a combined wall transmit-
tance of 0.27 Btu/hr-°F-sf, which is within the
limits specified in the ASHRAE Standard 90-75,
"Energy Conservation in New Building Design.” If
existing storm windows are removed. as a part ¢of the
effort to restore the historic structures, it is
assumed that an equivalent form of deuble-glazing
would be installed in order to conform with the stan-
dard. In addition, we noted missing storm panes on a
couple of the windows on the first floor; these
should be installed to maintain energy conservation
standards and protect the historic windew frames and
panes.

ROOF IMPROVEMENTE

Conformance with the ASHRAE Standard 90-75 for roof
transmittance of 0.075 Btu/hr-°F-sf will require
installation of insulation with an R-value of at
least 8.8. 2-1/2" fiberglass batt insulation
{(R=9.25) on the attic floor is recommended. Louvies,
to ventilate the attic spaces, and doors at the attic
entryways in the main section of the house, to iso-
late the attic, will also be reqguired. By these
means, heating requirements will be reduced by
approximately 230 x 106 Btu/yr, saving $1,050 in
heating costs annually.

Installation costs are estimated at $6,100. PFor a
thirty year economic lifetime, 10% discount rate
and an 8% fuel escalation differential rate, the
discounted pavback pericd is 6.1 years.
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3.4

j.4.1a

COMMANDING OFFICER'S HOUSE
SYSTEMS IMPROVEMENTS

BUILDING SYSTEM IMPROVEMENTS

The Commanding Officer's Heuse will be upgraded to
permit use of spaces for community activities on the
first and second floors; much of the basement will
be opened to the public for viewing of the histeric
heating systems. According to the program in the
Historic Structure Report, the first floor will be
converted to lecture and meeting room space [(in the
main section of the hpuse) as well as park service
offices (in the wing). The second floor of the wing
will retain its ecriginal Hesign for accomodations of
park perscnnel or official visitors. The basement
wing is allocated to mechanical and maintenance space.

Peak occupancy levels for the CO's House were esti-
mated by the Park Service at 40 people in the comnmun-
ity areas, 12 pecple in basement exhibii areas, and

& staff members in mechanical, cffice and apartment
spaces.

HVAC SYSTEMS

Several options were considered for heating and cool-
ing systems for the Commanding Officer's House. These
included: (1) adaptation of the existing graviity hot
air system for future heating, {2} installation of
electric radiation heating (this option was eliminated
for reasons of enerqgy, cost, and historic integrity},
(3) adaptation of the existing heating system for
cooling with DX coils in "heating chambers",

{4) window air conditioning units, and (5} fan coil
units,

Heating: The existing gravity hot alr system would
be reasonably adequate 1f properly controlled. The
following modifications are recommended: Individual
self-powered control valves should be installed on
the existing steam radiators to prevent overheating.
The existing steam heating coils can be connected to
the proposed boilers (see sections 3.4.2 and 6.2)
with condensate return lines added.

Volun: dampers should be added to the existing ducts
being 1sed to supply hot air to registers, to permit
balan.ing. The present system operates on 100% out-
door air; return air ducting from the first floor
should be added for each system. Return air grilles
should be located in the floor as close to the air
intakz for the chambers as possgible.
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3.4.1b

3.4.1¢c

3.4.1d

COMMANDING OFFICER'S HOUSE
SYSTEMS IMPROVEMENTS

New night/day thermostats and steam contrel valves
are required for each heating chamber to keplace
existing rusted and inoperative controls.

Air Conditioning Option A - Existing Ducted System:
Modification of the existing heating system to permit
air conditioning would include the addition of fans,
filters and direct expansion cooling coils in the
brick heating chambers. Air-cooled condensing units
would be reguired; these three units {one/heating
chamber} would be located cutside the building. Some
adjustment of the existing supply registers would be
required in order to maintain sufficient velocity

to properiy distribute the celd air to the spaces.
Modifications discussed under section 3.4.1a are
assuned to be implemented.

Air Conditioning Option B — Window Units:

Continued use of existing window air conditioners and
installation of similar units as necessary is another
alternative.

Air Conditioning Option C - Portable Units: fThis
option considers the possibility of window air
conditioning units te serve the meeting rooms on the
first and second floors in the main section, which
would only be installed when the rooms were being
ugsed. The wing, comprised of park offices on the
first floor and park living guarters on the second,
would either not have air conditioning or use an

air handiing unit with direct expansion cooling coils,
Wing air conditioning would utilize the existing wing
heating chamber and ductwork, which would have the
least impact on the historic fabric of the building.

The 1-1/2 to 2 tons capacity portable window units
would be relatively heavy znd require dollies for
trangporting them from storage to use. The units
could be stored in the Park Service area on the
first floor and in existing closets on the second
floor. No more than 2 units on each fleor sheould
be reguired, assuming that only twoe rooms on each
floor would ke used simultanecusly in the summer
cooling Seagon.

We therefore estimate a requirement of 4 portable
window type air conditioning units and an air hand-
ling unit and associated cooling coils for use with
the existing heating system in the wing.
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3. 4.1e

3.4.1f

COMMANDING OFFICER'S HOUSE
SYSTEMS IMPROVEMENTS

Air Conditioning Option D - Fan Coil Units: Cooling
could be provided by fan coll units installed under
or near the windows, served by a two-pipe chilled
water system. An air-cooled chiller located at grade
would supply the chilled water. Ventiliation of
meeting rooms would be supplied through the existing
ductwork system; fans would be required to provide
the air supply.

Cost Estimates: Table 7 outlines the base

costs anticipated for the systems discussed above.
Window unit air conditioners are not recommended
because of the visual intrusion of these units on

the historic appearance of the house. Fan coil units
are not cost efifective when compared with the cost

of modifications to an existing air distribution
system. Conseguently, we recommend the adaptation

of the existing system for both heating and cooling.,

HEATING GENERATION SYSTEMS

Heating requirements for the CO's House will be met
using steam heat. Electric boilers were sliminated
from consideration since they could become cost
effective only If the cost of new flues is considered.
New flues are not required. Steam was selectad
rather than hot water for the potential of using
existing internal steam piping and heating coils.

The alternatives for steam generation include: (1) a
central steam plant to serve the NP8 buildings (dis-
cussed in section 6.2}, (2} individual fossil fuel
boilers for each NPS bullding (refer to sections on
each building for discussion}, (3) electrie boilers
for the Arsenal building and individual fossil fuel
boilers for the other NPS buildings, {4} integration
of a golar heating system with one of the above, and
{5} integration of a solar domestic hot water system
with one of the above.

The heat generating system alternatives for the CO's
House discussed here are (1) individual fossil fuel
boilers, (2) a sclar heating system combined with the
beiler system and {3} a solar domestic hot water heat-
ing system combined with one of the above.

Life cycle.cost comparison of both individual and
central systems showed that individual gas-fired
boilers for the C.0.'s House (only) are the most
economical system; refer to Table 9 in Section 6.

TE




3.4.2a

3.4.2b

COMMANDING OFFICER'S HOQUSE
SYSTEMS TMPROVEMENTS

Fossil Fuel Boiler: A cast iron secticnal beiler of
about 700,000 Btu/hr capacity would be reguired. The
gas/oil fired boiler would be installed in basement
room Bll and it would be necessary to field-erect

the boiler because of the limited access from outside.
Related equipment such as a boiler feed unit would be
installed in room Bll also. A schematic showing the
proposed equipment locations is presented in Figure 17.

The existing chimney venting the fireplaces on the
first and second floor of the wing appears large
enough to vent combustion gases for the boiler, al-
though some structural modifications would be regquired
to connect the beiler flue to the chimney vents.
Brickwork at the basement ash pits would be removed
and connhection to the two existing chimney openings
would be reguired.

Combustion air supply would be provided through louvers
in an existing basement window cpening and a small sash
could be installed. The available windew leads to the
underside of the front porch so no alterations will be
vigible from the ocutside. If oil-firing burners are
used, an underground oil storage tank would be located
betwaen the garage and the C.0.'s House. A 2,000
gallon tank is recommended.

Gas could be used as an alternative to fuel oil. {Re-—
fer to sections 6.2 for further discussion on the use
of gas in lieu of fuel oil.) Gas would be brought

to the site with a 6" pipe running to the Arsenal
and a 2" pipe to the C.0.'s House from the Arsenal.
(The Master Armorer's House cculd be connected if
it is relocated.)

Solar Heating System: The heating system would have
fo be modified from steam to hot water heating to per-
mit use of a solar heating system. Heot water at 110°
to 140°F would be provided by the solar system with
higher temperature water from the boiler for pickup
loads. A 1,370 sguare foot collector system was
evaluated for the Commanding Officer’'s House. A
2,500 gallen underground storage tank would be re-
quired. Overall, the system would provide 170 x 108
Btu's per year, saving the eguivalent of 1,510 gallons
of oil. The collector locations are shown in Figure
10.

Solar Collectors as Historie Greenhouses: Installation
of solar collectors as a historic reconstruction of
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I COMMANDING OFFICER'S HCUSE
SYSTEMS IMPROVEMENTS

the greenhouses once located to the northwest of the
C.0.'s House was considered. The greenhouse site
faces 31° sast of true south and the ecriginal struct-~
ures had glass areas of 850 sf and 960 sf at a 30°

to 35° glass angle. Effectively, this total glass
area of 1800 sf would provide heating to only the
C.0.'s House.

A system sized to replace the 1800 sf of glass surface
on the old greenhouses at a tilt of 35° would provide
160 x 10% Btu's of useable space heating for the
Commanding Officexr's House each vear. The system
would cost $112,980 and save 1680 gallons of fuel

0il per vear. This cost reflects a decrease in
collector structural costs, which are assumed to be
included in greenhouse reconstruction costs and are
not included here,

The optimum angle for heat collection at this lati-
tude is 51° from horizontal facing true south. With
the collectors tilted at 51%, an array two collectors
high totalling 1300 sf would provide roughly 200 x

10 Btu's per year for a savings of 2070 gallons of
fuel yearly. The system would cost $127,280.

If a 51° tilt is considered too steep, or, since the
hase would not match the same base area as the hist-
oric greenhouses, a compromise slope of 45° tilt has
been considered. This 2100 sf collector area at a
45° tilt would provide 235 x 10% Btu's per year for
a savings of 2400 callons of fuel oil per year. In-
stallation cost is estimated at $127,280. Collector
locations are shown in Fig., 18 (p.43).

3.4.2¢ Solar Domestic Hot Water System: Approximately 60
gallons ner day was estimated €o be the domestic
hot water consumption at the Commanding COfficer's
House. Daily thermal reguirements are therefcore
35,000 Btu (to provide hot water at 120°F). A con-
ceptual sketch of the solar-assisted domestic hot
water system was shown in section 2.4.3, Figure 11.
The proposed collectar location is shown in Fig. 10.

A collector area of 52 sguare feet was sized for this
thermal load, yielding 9.8 x 10%® Btu/yr or the egui=-
valent of 100 gallons of oil. BAn 80 gallon underground
storage tank would be required. Installation costs
were estimated at $5,720, At an oil cost of 40¢/gal.,
the present value of savings is $920 and the savings-
to-investment ratio is 0.3. The annual savings are
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COMMANDING QOFFICER'S HOUSE

BYSTEMS IMFPROVEMENTS

540 and the payback period is bevond the assumed

economic life of 30 vyears.

3.4.24 Cost Estimatesgs: Life cycle cost estimates and

economic parameters for the various options

discusgsed above are shown in Table 8.

TABLE 8: CO'S HOUSE HEAT GENERATION SYSTEMS COST COMPARISON

Qptions

1. Gas-fired boller
2. 0Oil-fired boiler

3. Solar system (reguires boiler for backup)

INITIAL ANNUAL COSTS
OPTICN COST MATNTENANCE FUEL

30~-YR OFER~

TOTAL 30-

aTiNg cosms (1) YEAR COST

1 528,160 8700 $2,950
2 32,160 700 4,370
3 123,610 170 -

$ 85,40Q0
107,700

1,700

$123,560
135,860

125,310

(2)

(1Y 8% oil, 10% gas fuel differential escalation rates and
103 dAiscount factor. Factors are 23.07

and 9.89%91 (maintenance)}.

30.0 (gas)

(2} Solar system requires boller installation for backup.
Boiler cost will approximate costs shown for three fuel

options.

3.4.3 PLUMBING

The present 1-1/2" water supply wili be adeguate

for the propeosed use of the building.

The brass

and copper piping is in good conditlon and can con-

tinue to be used.

In general, the existing fixtures and piping appear

to be in good, operable condition.
in lavatory room 208 should he repaired.

go

Water leakage
Ieaks




3.4.4

3.4.6

COMMANDING OFFICER'S HOUSE
SYSTEMS IMPROVEMENTS

noted in so0il lines in rooms B08 and B02 shoulid be
repaired or replaced. No other leaks were noted

and general maintenance is all that is reguired.
Although the lead drains and traps are Ffunctional
and do not have to be replaced, the longevity of the
system 1s gquesticrnable and replacement might be
advisable, Installation of fixtures for the handi-
capped will probably be required.

Repair costs are estimated at $1,100; replacement
of drains and traps ig estimated to cost $5,604.
The estimate does not include alterations or addi-
tions to existing plumbing facilities to meet
handicapped reguirements. Existing first floor
tailet rooms are too small to accomodate reguired
nmodifications; existing second floor tolilet rooms
could be modified.

STORM AND SANITARY DRAINS

Downspouts and sub-surface drains should be cleaned
out. Regular maintenance of exterior drains is
reguired to prevent claogging., Recommended work is
estimated to cost $1,100. .

FIRE PROTECTION

Recommended improvements include: installation of
smoke detectors throughout the remainder of the C0's
House, installation of heat detectors in the attic
and boiler room, and installation of an exterior fire
alarm light. A halon fire extinguishing system is
recommended for document and records protection, al-
though most of the records could be kept at the
Arsenal if a halon system is installed there.

The estimated cost of all recommended improvements
(excluding the halon system) is about 36,7048,

SECURITY BYSTEMS

Installation of ultra-sonic intrusion alarms is
recommended for all areas with doors and windows
that could afford entry, except first floor offices
which are already protected, 2 complete security
system for the building is estimated to cost $5,000.



3.4.9

3.4.190

COMMANDING OFFICER'S HOUSE

SYSTEMS IMPROVEMENTS

LIGHTNING FPROTECTION

No improvements are reguired; the system was recently

upgraded and is completely functional and adeguate.
LIGHTING

Restoration of wall-mounted pull-chain switch
incandescents ls recommended. Existing incandes-
cent fixtures could be retained; overhead wrap-
around fluorescents in use in office areas should
be replaced with historically appropriate fixtures.
Unless extengive new wiring is installed in nlace
of the existing (see section 3.4.2), original fix-
tures should not be kept in use. We recommend that
floor lamp fixtures be provided and utilized for
lighting to minimize the impact of fixture midifica-
tions on the historic structure.

An allowance of $8,300 was estimated for interior
lighting modifications.

ELECTRICAL SERVICE

All house circuitry except for existing wiring to
air conditioning units and the grounded lovad center
and related receptacle circuits should be replaced
in order to meet the current Natiocnal Electric Code.

{There is no specific requirement to replace circuitry,
unless building alterations involving electrical work

are undertaken.] The metal surface raceway for the
overhead porch light should be replaced with rigid
steel conduit.

The cost for these modifications will depend upon
the extent of electrical service required. The cost
for installation of electrical service to the base-
ment, first and second floors !basebeard receptacles)

is egstimated at 521,400.
VERTICAL MOVEMENT

quuirements for elevators in the CO's House to pro-
vide access for handicapped personsg is under invest-—
igation by the Park Service.
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3.4.11

COMMANDING OFFICER'S HOUSE
SYSTEMS IMPROVEMENTS

COMMUNICATIONS

The lines are adeguate for present use. Wiring and
outlets may detract from the historical appearance

of the rooms when the offices are moved, and alter-
nate or additional lines may be desirable when the
building is opened to the puhlic. The existing door-
bell could be replaced with an old-style system more
appropriate to the design of the building. &n allow-
ance of $700 has been made for the relocation of
existing telephone lines and the replacement of the
doorbell.,
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4.1

4.2

4.2.1

4.2.2

4.3
4,3.1

GARAGE

GENERAL BUILDING DESCRIPTION

This brick building was built in 1937. It is 21-1/2
feet sSguare and has a mineral-surfaced fabric roof.

The building provides storage space for maintenance

vehicles and eguipment.

EXISTING SYSTEMS
HEATING SYSTEM

There 1s an existing steam radiatoer in this building
which is connected to underground steam and return
lines to the CO's House. This system is presently
inoperative due to a break in the underground steam
Pipe from the Commanding Officer's House. Installa-
tion of a new steam pipe would make the existing
heating system operational.

OTHER SYSTEMS

Ventilation is provided only by infiltration through
the three wirdows and the doors. Existino lighting
is fluorescent. No water supply, fire or lightning
protection, security or communications system was
ever installed in the garage.

BUILDING SKIN IMPROVEMENTS
WINDOW AND WALL IMPROVEMENTS

The transmittance of the garage walls, windows and
doors was evaluated for compliance with the ASHRAE
Standard 80-75, requirements of .27 Btu/hr-°F-sf.
The existing 8" brick walls, plywood-covered windows
and wood doors have an overall tranamittance of 0.765.
Installation of 1-1/2" urethane foam insulation

is reguired in order to lower the U-value to 0.246.
Installation of a sheet rock finish is alsc recommend-
ed. Insulation and sheet rock costs are estimated
at 51,100,

Double-glazed windows should be installed. Garage
doors should be gasketed and weatherstripped to reduce
infiltration; insulating doors 1s not warranted. A

storm door should ke added to the personnel access door.



4,3.

4.4

GARAGE

ROOF IMPROVEMENTS

The existing maschite ¢eiling and built-up roofing
have a combined transmittance of 0.329. Compliance
with the ASHRAE 20-75 recommended transmittance of
0.074 Btu/hr°F-sf would reguire the installation of
insulation with an R-value of 10.6. Installation of
3-1/2" fiberglass batt insulation under the roof
jolsts would lower the transmittance te 0.071 Btu/hr-
"F-sf. This would require the removal of the exist-
ing ceiling; replacement by a sheet rock celling is
recommended to increase fire resistivity. Install-

ation of insulaticn and sheet rock is estimated at
5500.

BUILDING SYSTEM IMPROVEMENTS

Repalr of existing steam lines from the CO's House
will permit use of the existing heating system.
Fluorescent lighting in the garage should be increased
only as necegsary. WNo other mechanical or electrical
improvements are necessary.

---‘-_--
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5.4

GATEHOUSE

BUILDING SKIN IMPROVEMINTS
WINDOW AND WALL IMPROVEMENTS

Existing windows were single glazed but were severely
damaged by the fire and suksequently removed, Re-
rlacement windows and door should be double-glazed.

The additional cost for installation of double=-

glazing instead of single glazing is estimated at
€400,

The transmittance of the existing wall structure
{walls, windows and door) is 0.600 Btu/hr-°F-sf

and will be improved to 0.504 Btu/hr-°F-sf by
double-glazing. Although that does not bring the
transmittance up to the ASHRAE 90-75 standard of
0.27, installation of wall insulation was considered
to be inappropriate for the historic wall structure.

ROCF IMEROVEMENTS

As a result of fire damage to the roof structure,

it will be necessary to remove the existing ceiling
and replace roof beams and joists. Conseguently,
installation of insulation between roof joists will
be facilitated.  Insulation with a resistance (R-
value) of 10 should be installed so that the building
complies with the ASHRAE 30-75 recommended transmit-
tance of 0.074 Btu/hr-°F~sf. The present transmit-
tance or U-value is 0.338 Btu/hr-°F-sf. Instaliation
of 2-1/2" fiberglass batt insulation (R=11) would
cost about $110. The new roof transmittance would

be 0.073 Btu/hxr—-°F-sF.

BUILDING SYSTEM IMPROVEMENTS
HEATING AND COOLING SYSTEMS

This well-shaded and heavily-built structure will
probably not require mechanical cooling; operable
windows will provide sufficient natural wentilation.
If mechanical cooling is required, installation of
a window air conditioning unit in a rear window is
recommended.
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4.2

GATEBHOUSE

Heating could be supplied by either gas or electric
heaters. TInstaliation of electric heaters is recom—
mended since electric service to the building will
be installed for lighting. Electric heater costs
are included in the estimate for electric service.

LIGHTING AND COMMUNICATIONS

Blectrical service could be brought from the State
Street utility lines or provided from the site light-
ing service if this service is adequate. Telephone
lines should also be installed., An allowance of
$4,400 is estimated for these modifications,

a0
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6.1

SITE UTILITIES

GENERAL DESCRIPTION

Operation of the Springfield Armory National Historic
Site was transferred to the National Park Service in
March 1978. fThe NPS buildings are the Arsenal museum
(Bldg. 13), the Commanding Officer's House (Bldg. 1),
the Master Armorer's House ({(Bldg, 10), the Gatehouse
(Bldg. 23} and the Garage (Bldg, 18). Building 10

is presently located on the grounds of Springfield
Technical Community College, which occupies the re-
mainder of the original armory site. This building
may be moved onto the NPS grounds to a location be-
tween Buildings 1 and 13. Building 10 was excluded
from the study but its relocaticn may impact the study
of a central heating plant now being considered for
the NP8 buildings (see section 6.2}.

Utilities are generally supplied from the Springfield
Technical Community College but the Park Service in-
tends to divorce its utilities from the college sys-—
tem as a part of its modernization program. In the
foreseeable future, the NPS buildings will no longer
use the callege steam supply.

The utilities ineclude natural gas service to the CO’'s
House and 10 psig steam lines, 600 volt electrical
service, 6% water and fire service loop, and combined
storm and sanitary sewer lines to both the CC's House
and the Arsenal, and a disconnected fire alarm and
police signalling system to the Arsenal. All these
utilities are provided from the college, underground,
The Springfield Armory connections are detailed below:

(1Y 2~1/2" natural gas service to the C.0.'s House,
now capped inside the building.

{2) 2-1/2" brass water service ta the C.0.'s House,
4" cast iron domestic water service to the
Arsenal, and 8" cast iron water service to the
Arsenal sprinklier system.

{3} Capped lead pipe branches from the water service
which had been connected to a pond fountain and
the Master Armorer's House when at its old loc-
ation, both between Buildings 1 and 13.

(4) 8ix 10" undergrocund brick rainwater pipes from
the Arsenal roof leaders and one 4" sanitary line
from the Arsenal, to the 20" brick sewer which
terminates in a 24" municipal sewer on State
Street.
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(5}

(6)

(7}

SITE UTILITIES
CENTRALIZED HEATING PLANT

Four 4" sewer pipes from the CO's House, conn-
ecting to a 6" brick sewer which terminates in
the municipal sewer on Pearl Street, and one

5 sewer line from the southwest side of the
CO's House, connecting to a line{l) which term-
inates in the municipal sewer on Byers Street.

4" gteam main to the Arsenal and a 2-1/2"
line from thig maih in the Arsenal to the CO's
House.

575 V/120 V transformers and electric meaters
at the electric service entrances to the CO's
House and +he Arsenal.

The Arsenal security and fire alarm system is also
underground, to an ADT central monitoring station.

6.2 CENTRALIZED HEATING PLANT

The existing underground steam lines, supplied from
the College, were installed in 1906 and are over 70
years old. There is ne condensate return; condensate
is exhausted into the sewer lines at each buillding
after passing through 1its heating system.  Due to

the age and questionable condition of these lines,
future use of the existing underground system was
eliminated from any discussion of a new centralized
site heating plant.

As the Armery is planning to sever its relationship
with the College so that all utilities will be inde-
pendent, the following alternatives were considered:

(1}

(2)

A central boiler plant located in the CO's house
to serve that building, the Main Arsenal, and
the Master Armorer's House, if it is relocated,
via new underground steam supply and condensate
return mains.

Individual fossil fuel boilers in the CO's House
and the Main Arsenal. (Building 10 was excluded
from the study but would presumably also have

an individual boiler.)

(1}

Size not shown on General Storm and Sanitary Sewer
Map of 1862.
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SITE UTILITIES
CENTRALIZED HEATING PILANT

(3) Individual beilers in the CO's House and the
Main Arsenal; gas/oil-fired for the former and
electric for the latter.

(4) A central sclar plant to provide hot water
heating to the CO's House and the Main Arsenal
and to Master Armorer's House when relocated.

Individual boiler opticns (#2 and #3) were considered
under sections 2.4.2 and 3.4.2 and are summarized in
the table below. The central heating plant options
(#1 and #4)} are discussed in the following sections.

TABLE 9: SUMMARY OF SITE HEATING QPTTONS

Options

l. Gas-fired Central Plant
2. 0il-fired Centrzal Plant

3. Individual gas-fired hoilers

4, Individual oil-fired boilers

5. Gas-fired boiler in CO's Hcuse and Electric in Arsenal

6. ©Oil-fired boiler in CO's House and Electric in Arsenal
INITIAL ANNUAL COQSTS 30 ¥YEAR OPER- TOTAL 30-

QPTION  COST MATNTENANCE FUEL ATING cosTs (1)  vr cogT

1. $157,480 51,500 315,700 £485,840 5643,320

2. 167,480 1,500 16,780 401,850 569,430

3. 122,340 2,000 15,700 290,780 613,170

4, 136,390 2,000 la,780 406,900 543,290

5. 107,230 900 18,170 407,700 514,930

6. 111,230 Q0 18,590 420,020 531,250

(1)8% oll, 10% gas, 7% electric fuel Aifferentlal escalation
rates, and 10% discount rate. Factors of 23.07 {oil),
30.00 (gas) and 20,3288 {(electrig), and 2.891 (maintenance
cost) .

94 Il




S5ITE UTILITIES
CENTRALIZED HEATING PLANT

CENTRAL HEATING PLANT IN BUILDING 1 (COMMANDING
OFFICER'S HOUSE)

Installation of two fossil fuel bollers in the
basement of the CO's House was evaluated. The boilers
would supply steam to the three major NPS buildings
(1, 10 and 13). Assuming installation of double-
glazing and insulatlion recommended in Sections 2.3
and 3.3, the peak heating loads for these buildings
are roughly 430,300 Btuh, 250,000 Btuh and 219,700
Btuh for Buildings 1, 10 and 13, respectively, gross
which requires a boliler capacity of 2,128,000 Btuh.
Each boiler weuld be sized for 2/3 of this capacity
for redundancy, or 1,400,000 Btu/hr each.

The new boiler room would be located in the CO's
House, basement room BO%, The plant layout is based
on the use of cast iron sectional steam boilers which
can be brought into the building through existing
dooyways and assembled in the house. Burners would
be dual fuel for both oil and natural gas firing.
Thig new central plant would reguire insatallation of
boilers, piping and wvalves, underground steam and
condensate lines, and either an underground oil
storage tank oxr gas service.

Alr Bupply: The existing chimnevs venting fireplaces
on the first and second floors of the wing appear to
be sufficiently large and would be adapted to serve
the bhoilers. Some structural modifications would be
regqulired to connect the flues from the boilers to
these copenings. Brickwork at the basement ash pits
would be removed and connections would bhe made from
the boilers to two existing flues. Combustion air
supply would be provided from a 2.8 square foot opeh-—
ing. A louver inithe existing window will supply the
recuired fresh air for operation of bhoth boilers
simultaneously,

Fuel: 0il consumption was estimated at 3,500 gallons
for an average 20 day perliod in January, at normal
boiler lcads. In order to provide for acceptance of
full-tank truck deliveried (5,000 gallons), the rec-
ommended tank size is 6,000 gallons. Installation

is recommended underground, near the drive to the
garage,

Natural gas could bhe used in Jieu of oil, The latest



SITE UTILITIES
CENTRALIZED HEATING PLANT
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original location).

96




_ *(T BuTpiTng) osnoy s,1821130 buTpuwmmos o
. ~ ! I : ) 1 30
,uﬂmfwmmn mguﬂﬁacma&ccﬂummaﬂmupcoouompﬂommﬁaoon nwﬁﬂom“ﬂm mmsmwh

_— - L) . - . e o
- avls Mo CUNIA W 97 - dgAnet T
o ' BAVING AV NoUSAGWOD | (T
2 bl 223
m _ = :
o HANANG I NGY. L wl\ﬁnuu”“ M A < ¥ ol SN ol > |
2 L g pi 7 < NVA 34306 bivals © .
2 m_ KNG vy R
@ & , . T HENE T ]
H :
=8 H AN TT . ok 7 dinndiagga
- : e et ? e . it
0 B - K
&2 b 7770 AR | e T
o ﬁx 2 ~
v.5% o

7

an | ¢ 7
. . -, L~z 31iog
W\_ (018 v Tioane T8A5% o . = -

“ s, @0 | Lyl o e

e—— y

SR

d&\& \
. SRl
Z ] .mﬁi}ﬁmﬁ&
N MQQQﬂMm
\ 7, Z \“\.\\Hh\xwww\\ . “ﬁm\.
- 7 [ « Py
. L Lo i
. ) . ¢ g ¥ ) L. I DU - .H “ F N AL




SITE UTLILITIES
CENTRALIZED HEATING PLANT

Department of Energy findings that natural gas is
relatively abundant and that the Northeast is

highly dependent upon imported oil support at least
the consideration of gas as a fuel, Gas service is
avallable from the Bay State Gas Company, from mains
on State Street, at 1/4 psig pressure. Approximately
200 feet of B* underground piping would be reguired
to supply gas to the plant. The gas company would
bring service to the building; installation costs
would be negeotiated. Alternatively, it may be possi-~
ble to reactivate the existing gas service which 1s
apparently connected to the College's 25 psig main,
by negotiating with the Coliege,

Plant Lavout: A sketch of the proposed heating

plant is shown in Figure 21. A 4" steam supply main
would run from the beoilers through the southeast wall
of the C0's House, to Building 12 {and Building 10

if relocated). The condensate return would be

pumped back from sach building to a feedwater tank,

Inderground steam piping for this system is detailed
in Figure 20¢. A dotted line shows the existing under-
ground lines which will be abandoned. {Repair of
existing lines and installation of new condensate re-
turn lines was considered infeasible for use with a
new system.) The recommended piping is shown as a
solid line. The total length of piping, including
condensate return, is estimated at 800 feet.

Heat Supply to the C0's House: The new boiler{s)
would provide steam to the existing steam heating
coils in the building. Each set of coils in the
heating chambers would bhe sized for approximately
3,800 cfm of hot air at a discharge temperature of
120°F.

Underground Steam Supply to Buildings 10 and 13: A
4" steam main would enter the northwest wall of the
relocated Bulilding 10 and run along the northeast
Cwall., A 2-1/2" branch line would supply steam at
352,110 Btuh {363 1lbs of steam per hr} for heating
for the buwilding, The steam main, now 3%, wonld con—
tinue to the northwest wall of Building 13.
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6.2.

6.3

SITE UTILITIES
ENERGY MANAGEMENT SYSTEM

CENTRAL SCQLAR HEATING 5YSTEM

Installation of a scolar space heating system for use
in conjunction with boilers would reguire the use of
hot water as a heating medium instead of steam. The
HVAC distribution systems would therefore be fan coil
units in the Arsenal and hot water heating coils in
the CO's House. A 4,760 sguare foot collector system
would supply 585 X 106 Btu's annually, or roughly 20%
of the two buildings' heating reqguirements. The
collectors would be located as shown in Figure 10. A
7600 gallon underground storage tank would be reguired.
Installation costs are estimated at $41%,500 and
annual zavings of $2,250 should be achieved. The
system does not show payback within its estimated 30
vear lifetime.

ENERGY MANAGEMENT SYSTEM

Installation of an energy management system incorpora-
ting heating, ventilating and air conditioning control
as well as fire detection and security systems was
evaluated for the Springfield Armory. MNormally, such
systems are used for large buildings or building
complexes which warrant continous attendance. Under
such circumstances the fire alarm and security tie-in
would he considered additional functions which are
readlily connected.

The Springfield Armory 15 a relatively small complex
to warrant consideration of an energy management sys-
tem. Since there will not be site personnel availlable
at a 24-hour monitoring station, the management system
would be switched to the present ADT system after nor-
mal working hours. An energv management system (at
an invesgtment cost of $111,100 or more ) is probably
net cost effective for an installation whose first
cost is on the order of $4G0,000. The savings in-
volved would be relatively small compared with local
control systems. The automation system would be
relatively expensive and impractical and is not
recommended.

g
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Stull Associates, Inc.
Archilects and Plannars

100 Boylston Streat
Boston, Massachusetts 02116
817-426-0406 '

April 9, 1980

Mr. Richard Turk

National Park Service, DSC, TNE
755 Parfet Street

Dever, Colorade B(0224

Re: Basic Agreement - CX-2000-8-0044
Work Directive - 8-0044-80-05

Dear Mr. Turk:

We are pleased to submit our final version of the Building
Svstems Analyvsis and Recommendations Report Update. Addenda
distributed and comments received at the March 20 meeting have
been incorporated. With that meeting behind us, the following
findings of the report seem most significant.

By far the most economical fuel is natural gas; heating oil
prices have scared in the last year, and electric prices have
also risen, The gas company has stated that they are not taking
on new customeérs unless at least 33% of the gas consumed is for
uses other than heating. ({See letter, appendix A.) ©NPS will

be pursuing an agreement with the gas company which will permit
them to use gas fired boilers; we thoroughly concur with this
decision,

Individual heating plants are more economical than the central
plant and will permit NPS to lease Building 1 without cost to
the Department's energy budget., Individual plants will require
some modifications to beth buildings, but will avoid trenching
hetween the buildings for a steam supply.-main.

Since the decision has been made not to use electric boilers,
adequate electrical seccondary service is available from the
existing network, NPS will be undertaking preliminary arch-
aeoleogical investigations to determine whether the most direct
route for the cable duct {scheme 3) is historically sensitive.

NPS appears inclined to stay on the water service -loop of the
Springfield Technical Community College. We concur with this
decision from the point of view of reliability.




The prinecipal architectural/historical impact on the existing
buildings will be made by installation of a new flue. At the
C.0.'s house, the flue can be tied in to an existing chimney,
S0 there will be no visible changes to the building. At the
Arsenal there will have to be a new (metal) chimney; the re-
port discusses various ways of concealing it.

If NPS decides on an option which includes a flue in the Arsenal,
which seems likely, we would recommend a programming and schematic
design phase to coordinate flue location with services antici~
pated in the next phase of design. Por example, it is suggested
that the location of the flue anticipate the need for a mech-
anical core {containing plumbing and electrical risers and
heating and A/C equipment as well as the flue). Concern about
the visibility of the flue at the roof may be more sensibly re-
solved if it is considered along with the possibie need for
toilet exhaust venting, elevator shaft venting, and ventilation
of laboratory equipment,

We trust that this report has been helpful in clarifying the
issues and bringing the Park Service to a decision.

Very truly yours,
STULL ASSCCIATES, INC,

Fiione Chiopthon
Elinore Charlton

EC/al
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INTRODUCTICN

Introduction and Summary

The purpose of this brief study is to lay out the
options for the Park Service if it desires to install
its own services and terminate its dependence on the
Colliege.

The Main Arsenal (Building 13} and the Commanding
Officer's House (Building 1) at the Springfield Armory
National Historie 8ite are presently tied in to the
utility distribution systems of Springfield Technical
Community College, Steam for heating, water {sepa-
rataly melered} and electricity are purchased by NPS
from the College. (The Armory uses no gas,) The
systemz are described in detail in an earlier report
Building Systems Analysis by the authors of the pre-
sent report.

There are several general constraints. It is assumed
that significant changes are going to be made in the
not~so~distant future to the museum exhibits in the
Arsenal, to the Park=-as-exhibit, and to the opera-
tions of the Park. However, these new programs are
still indeterminate. Therefore, NP3 desires to change
over to its new services with a minimum of modifica-
tions £o the park grounds and the building interiors.
Existing distribution systems within the building will
remain unchanged in the first phase of the conversicn,
Again, the reader is referred to the Building Systems
Analysis for a complete description of existing -
systems.

Because the Armory is an histeoric site, any work done
on the grounds or in the buildings must be done with

a respect for the historic integrity of the site and

an understanding of the fact that the whole zite is
itself a museum, displaying architecture and construc—
tion and mechanical systems technology from earlier
perigds. Therefore, changes must be made unobtrus-
ively, and with the least damage to existing materials.
Any excavation - as for buried equipment or conduit -
must be approved and supervised by Park Service
Archeclogists to prevent the loss of archaeological
information. NPS has reguested that digging be avoided
in the vicinity of the Master Armorer‘s House and the Pay-
master's Quarters which used to flank the Arsenal

north and south (Fig. 1}. Because the museum's
collection is irveplaceable, the relative reliability
and safety of the various oprtions for the Arsenal
should also be considered.




INTRODUCTION

Cost estimates for installation and operation of the
various heating options were calculated in March 1379,
(Building Systems Analysis, Table 9, p. 953); they have
bean racalculated using current fuel prices and the
most recent U.S5, Department of Energy guidelines for
fuel cost escalaticn rates {Table 3 in section 2 of
this report).

It is expected that the choice of a heating system
will not be made on monetary costs alone, but will
alsc take into account impacts on the site and build-
ings. With this in mind, "a summary of work reguired
for each option has been compiled in Tabkles 1 and la.
Figure 1 summarizes the site utility routing options.
Impacts are discussed at greater length in the report,

TABLE 1lA: UTILITY TRENCH DIMENSIONS

FPIPE QR OVERALL
DUCT BOX DEPTH OF TRENCH
UDTILITY DIMENSIONS COVER DIMENSTONS
GAS 8" dia, 3! '3 w 2'w
ELECTRICAL
1200 amp 25" ¥ 24w 3 5%'d x 2'w
600 amp 18" x 24w 3 5' d x 2'w
15 RV 10" % 18"w 3 Adk'd u 1lh'w
WATER
sprinkler ¥ 8" main 57 6'd x 2'w
domestic
domestic 4" wain 5t Ex'd % 2'w
only

Two other considerations may affect NPS's final
decision: reliability and safety. Reliability: A
constant 24 hour temperature should be maintained for
the exhibits. An electric heating system 1s suscep-
tible to a power failure, as are the pumps, controls,
etc. for a fosgil fuel system. An emergency generator
can he provided for pumps and controls to maintain a
fossil fuel heating syetem during a bklackout; a gen-
erator sized to provide electric heat would not be
reasonable. Natural gas is less susceptible to
interruption of supply than oll since its source is




INTRODUCTION l

TABLE 1: SUMMARY OF HVAC FUEL SUPPLY AND EQUIPMENT QPTIONS '
BOILER
OPTION ROOM FLUE cas‘®)  o1L(®  mrEcTRIC(2) l
1., <CENTRAL BOg New metal New HNone 600 amp seconday
GAS IN 8 modules; flue tied service from Byers St., to
CO'sS HOUSE steam pipe in to electric room in l
to Arsenal chimney Arsenal, serving
(d) at attic both buildings.
2. CENTRAL BGS as for 1 None 7500 as for 1 l
OIL IN 8 modules: gal,
CO'S HODSE steam pipe tank
to Arsenagl I
(d}
3. GAS IN BOS (B1L) as for 1 New None as for 1
CO'S HOUSE 2 modules service I
GAS IN Boiler Factory New
ARSEMAL room in built service None as for 1
basement, metal flue l
5 modules
4. OIL IM BEO0S (B1l1l) as for 1 None 3000 as for 1
CO'S HOUSE 2 modules gal.
OIL IN Beiler Factory None 7500 as for 1
ARSENAL raom in built gal.
hasemnent, matal flue tank I
5 modules
5., GAS IN BO9 (B1ll) as for 1 Neaw None Service from
CO'S BOUSE 2 modules service Arsenal
ELEQTRIC Beiler No flue None None 15KV primary from
BOILERS IN room in State St. t0
ARSENAL basement, transformer (g}
5 modules elastric room in
Arsenal serving
hoth buildings. l
6. OIL IN BO9 {(B1lL) as for 1 None 2000 Service from
CO'S HOUSE 2 modules gal, Arsenal
ELECTRIC Boiler Mo flue Mone None as for 5 I
BOILERS IN room in
ARSENAL basement,
5 modules l
Notes: (aj Trench regquired for utility. See Table lA.
{b) ©0il tank to be buried on site.
(e} Transformer to he buried on site.
{d} Central plant requires buired steam and
condensate piping between buildings.
: |



IKTRODUCTION

mainly domestic. Safety: Fire is possible with any
of thase systems but aetection devices, a fire sup-
pression system, and fire enclosures would minimize
damage, While the installation would include all
available current safeguards, natural gas does have
the possibility of explesion.

Inquiries to the NFPA, the American Boiler Manufac-
turers Asscociation and Factory Mutual Insurance
gleaned the following information on the relative
safety of fuels:

1. Generally, electric is not counted as a fuel
aource so hazard statisties are not available.

2, A study of incident (of fire and explosion)
frequency rates with gaseous, liquid and solid
fuels showed that rates seemed Lo be equal.

3. Pactory Mutual does not apply differential
insurance rates based on fuel source, Again,
the implication is that the hazards are equal.

4. More important than the fuel source in con-
trolling safety are the system, its installa-
tion and controls, and maintenance and
operaktion.

Finally, the question of whether fossil fuel fumes
can damage the exhibits has been asked. The boiler
room should be under negative pressure so that fuel
fumes will not escape into the building. As for
exhaust fumes, gas hurns more c¢leanly than oil.

1%
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2.1

HEATING S5YSTiM

Heating System

DESIGN CRITERIA

Maximum heating loads have been recalculated for both
buildings using ASHRAE 90-75 and recommended indocr
design temperatures of 68 degrees. (It was assumed
that heating and cooling temperature restrictions
currently in effect ara on an emergency basis and

are not necessarily to be used for design.) Since
criteria for most museums, including gun collections,
call for relatively constant conditiens with no abrupt
temperature changes rather than an absclute tempera-
ture level, it is assumed that 68 dagrees will be
adeguate. Thig is likewise true for the design rela-
tive humidity in the arsenal, which will be maintained
at about 40% in winter and 50% in summer.

TABLE 2: ENVIRONMENTAL DESIGN CRITERIA USED IN
STZING REATING SYSTEM

Commanding
Arsenal Cfficers House
Bldg.l3 Bldg.l
inside Temperature 68CF 6£80F
Inside Relatiwve
Humidity 40% -
Might Setback
Temperature 680F 550F
Return Air - System modified
to close off
fresh alr open-
ings & return
100%
Qutside Temperature 207 20F
Infiltration ¥ air Change/ L Alr Chnange/
HE BR
Process Exhaust 1000 CFM -
Arcas Heated All all
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The following agesumptions have also been made with
regard to the equipment regquirements for the Armory
buildings:

1. New modular steam boiler units will be in-

stalled. (See Appendix C for a description
of Hydrotherm units, taken as typical in this
report.)

2. The new boilers will be connected to the
existing 8" steam distribution mains in both
buildings. A condensate return system to the
boilers will be provided.

3. Existing heating equipment will continwve to hbe
used in this phase. In the Arsenal existing
equipment consists of pipe radiators in the
basement and four heating units on tha first
and second floors. In the €.0.'s house, the
air heating chambers with steam coils and the
existing radiateors in the wing will be
reused.

SUMMARY OF QOPTIONS

The options analyzed in the report of Maxch 6, 1979
were s

1. <Central plant in C.0.'s House - Gas Fired

2, Central plant in C.0.'s House - Qil Fired

3. Individual gas-fired boiler plants in each
building _

4. Individual oil fired boiler plants in each
building

5. Gas-fired boiler in C.0.'s House and
electric boiler in Arsenal

6., Qil-fired boliler plant in C.0.'s House and
electric beoiler in Arsenal

These options were reanalvyzed on the basis of current
data including updated costs for fuel and equipment
(Table 2). The only major change from 1979 report is
that modular boilers are including for all schemes
rather than the single larger type. For the hydro-
therm units described in Appendix €, it is calculated
that 8 modules would be reguired for the central
plant options; for individual plants, 5 modules

would be required in the Arsenal and 2 in the

C.0.'s House.

---“’----
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HEATING SYSTEM

It should be noted that gas-fired boiler options
continue to be included although the latest gas com-
pany policy is to restrict gas service teo those cus-
tomers who have at least a 33% non-space heating
component. A copy of a letter from the Bay State Gas
Company which states their peolicy is attached {(App-
endix A}. The Springfield Armory usage would be
primarily for space heating so that the Gas Company
policy would preclude service to the armory.

Figures 2-3 show proposed locations of boiler rooms
and heating equipment in the first phase of conversion,

CO3T ESTIMATES (REVISED)

The 30 year costs are calculated in accordance with
the Federal Register of the Life Cycle Costing Analy-
ses for Federal Buildings. However, the current fuel
2osts given in the Federal Register as generated by
the Department of Energy do not agree with actual
costs. Therefore, two sets of cost.estimates are
presented in Table 3: one (3a) based on actual costs,
and one {3b) based on Federal Register D.O.E. costs.

The results of the analysis indicate that option 6,

using an electric beoiler plant in the arsenal and a

fossil fuel fired plant in the Commanding Officer’s

House is the most costly. The schemes of individual
fossil fuel boiler plants in each building are com-—

parable in cost te a central plant in the Commanding
Officer's House serving both buildings

Gas firing is by far the most desirable from the
standpoint of cost, maintenance and preferred energy
source given the current international situation in
oil supplies and the indicated long term depletion of
01l reserves before our natural gas reserves.
Furthermore, dew England is dependent on foreign oil,
and natural gas is for the most part domestic so that
the supply should be more stable. Alsc in the long
Lterm some of cur plentiful coal reserves will be
gasified and distributed through existing pipelines.
For these reasons, pressure should be exerted on the
Gas Utility Company to medify their policy and provide
gas service to the Armory Buildings.

If gas 1s not available at present, the Park Service
would be advised to keep open the option of con-
verting te gas in the future. This could be done



HEATING SYSTEM

TABLE 3: HEATING COSTS BY OQPTION

Options

Gas-fired Central Plant

Qil-fired Central Plant

Individual gas-fired boilers
Individual oil-fired boilers
Gas-fired beoiler in CO's House and
Electric in Arsenal

6. Oil-fired hoiler in CO's House, and
Electrie in Arsenal

R LD o

TABLE 3A: BASED ON ACTUAL 1980 FPUEL costs (1)

INITIAL  ANNUAL COSTS 30 YEAR OPER-  TOTAL 30

OPTION COST  MATNTENANCE/FUEL ATING COSTS YR COST
1 238,000 1,600 20,660 649,310 887,310

2 177,300 2,400 36,220 1,538,850 1,716,150

3 183,200 2,200 19,270 612,880 796,080

4 156,400 3,000 33,750 1,441,340 1,597,740

5 185,900 1,200 34,620 1,079,160 1,265,060

6 144,200 2,000 38,260 1,299,360 1,443,560

TABLE 3B: BASFD ON DOE FEDERAL REGISTER
: VOL. 45 NO. 16. JAN 23, 198q(2}

INITIAL RNNUATL COSTS 30 YEAR OPER~ TOTAL 30

OPTION COST MATNTENANCE /FUEL ATING CQETS ¥R COST
1 238,000 1,600 29,290 914,120 1,152,120
2 177,200 2,440 32,980 1,444,960 1,622,260
3 183,200 2,200 27,290 858,770 1,041,970
4 156,400 3,080 31,660 1,353,900 1,510,300
5 185,400 1,200 51,180 1,588,760 1,774,660
51 144,200 2,000 52,340 1,727,880 1,872,075

(1Y Basasd on actual 1980 fuel costs and sscalation rates fraom
D.O.E. Life Cycla Cost Analysis Methodology (Federal
Register January 23, 1980, Tables C2-8.) Tuel prices are
in 1%30 dollars. Cumularive factors are 41.82{oil), 30.85%
{electric} and 10.00 {maintenance).

--__,-_-"-

{2} Based on D.C.E. projected 1980 fuel costs and escalation
rates from D.0.E. Life Cycle Cost Analysis Methodolgy,

op. cit,

s}
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2.4

HAEATING SYSTEM

aither by installing dual fusl burners initially or
by replacing oil burners in the beilers with gas
burners later on. The rest of the boiler hardware
(tanks, piping, £flues, etc.) would remain unchanged.
The initial cost differential for dual fuel vs., oil
burners is high - §10,000, or 6% of the total in-
stallation cost for the o0il fired plant. O©On the
other hand, the cost of dual fuel burners is
comparable to the total cost of converting later on,
s0 the initial expense might be justified if con-
version to gas in the future was judged to be likely.
The prices in table 4 are based on powered gas burners
with electrically operated pilet (Appendlix C). It
should be noted that inflation will increase the cost
of eguipment and labeor, so that conversion will become
more expansive with time.

TABLE 4: INSTALLED COSTS FOR BURNER ALTERNATIVES

CENTRAL PLANT

UNIT COST {8 BOILERS)
Dual Fusl Burners gL,500 512,000
Single Fuel Burners
Oil-Initial
Installation § 250 3 2,000
Gas-Replacement S BODO $ 6,400
Lakor for
Copversion s 200 $ 1,600
Total Cost (19805) £16,000

INSTALLATION AND CONVERSION

Commanding COfficer's House

The present steam supply enters the building on the
south side of the basement of the main part of the
building. The main runs east and west feeding the
three gravity warm air furnaces and the cast iron
radiation on the first and second floors (Fig. 2.
Condensate is wasted to the sanitary system on the
south side of the building.



HEATING SYSTEM

It will be necessary to change the piltch of the stean
main feeding the easterly heating unit so the pipe
will pitch in the direction of steam flow. It will
also be necessary to provide a condensate return

pump near the existing condensate waste outlet to
return condensate to the new boilers. The arrange-
ment of boilers and piping is indicated on Figure 6.

Main Arsenal

The existing steam line enters at the southeast corner

of the Arsenal and the main runs north and scuth feed-

ing the radiator colls in the basement and unit heaters
on the first and second floors (Fig. 4). Condensate

is now wasted to the sanitary system.

In either of the proposad boiler systems it will be
necessary to make provisions for condensate returmn.
A condensate pump will be located in a pit near the
sanitary sewer outlet in the basement and pumped to
the main beiler receiver. It may be eliminated in
the ultimate system but this is not clear at this time.

The steam main runs near the propcsed boiler room lo-
cation and a2 connection will be made to a steam

header from the boilers at this point. As in the
C.0.'s House, it will be necesgsary to change the pitch
of the steam main. The arrangement of boilers and
piping is shown on figure 7.

Site

If a2 central plant is installed, it will also be nec-
essary to provide steam supply and cendensate raturn
piping between building 1 and building 13, These pipss
would be buried below the frosgt line. Considerable
heat loss is expected from these pipes, which is why
the central plant reguires one more boiler module than
the two individual plants combined.

10
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2.

HEATING SYSTEM

IMPACT ON BUILDING BND SITE

For each of the heating options, a certain amount of
construction is required to enclose the mechanical
equipment and the fuel supply.

CENTRAL PLANT IN THE C.0.'s HOUSE (OPTIONS 1 and 2)
Figure 2 shows the hasement cf the C.0.'s House with

heating option 1 or 2, gas-fired or oil-fired central
plant. Flue locations shown are preliminary.

Boiler Room

For 2ither eption 1 or option 2, gas-fired or oil-
fired central plant in the C.0.'s House, BOY% would be
designated the boilex room (Fig. l). A battery of 8
modvlar boilers would be installed. Boiler modules
are approximately 24"x 36"x 42" high for either oil
or gag. Equipment could be brought ir via the back
stairs. Two windows are available to provide com-
bustion air: the windows are under porches, so
modification, such as louvres, would not be visible
from the outside.

Certain medifications would have to be made to the
room. Reom B0O9 is now only partially paved with
brick. The unpaved floor area {200 sg. ft. of wood
tongue and groove on earth) would have to be paved
either with brick to matech the existing or with
concrete, Brick would cost about $700 more to in-~
stall. To comply with fire codes, a new celiling with
a two hour fire rating would have to be installed
{probably hung) below the existing exposed wood
framing. Fire doors would be installed betweean BU8/
B09 and between BG9/B10. Alternatively, it wmight

be possible to wall off the bhoiler area and create a
separate room within B09., The space is tight, so this
option reguires further study.

Estimated cost of modification to BOY is 57,000,

Flue

In the previous report it was suggested that combus-
tion exhaust could be vented via the existing masonry
flue bank in Room B0%. Further investigation indicates
that this would be only marginally feagible. The

upper end of the chimney openings, visible from the

1l




HEATING SYSETEM

cupela, appear to be lined with clay tile, but in pre-
liminary investigations the lower ends of these

shafts appeared to be unlined. The chimney would

have to be lined to comply with fire codes; te do this,
the chimney would esgentially have to be rebullt as

its geometry is gquite tortucus. It is now recommended
that a factory built metal chimney be run up to the
attic with riser concealed in existing pantry and
closet enclesures, and tied in to the masonry chimney
just below the roof (Figure 8).

available cross section at_the top of the flues is
estimated to be 250-300 in2. A maximum flue cross
section of 480in2 (for a rectangular duct) is in-
dicated, but this reguirement could be reduced to
+ 16" dia. by using a draft inducer (Appendix Dj.

Steam Distribution and Condensate Return

Steam generated by the boilers would be piped into the
existing distribution system within the C.0.'s House.
Steam mains feed finned coils in each of the three
heating chambers., There are also several steam
radiators in the wing. Piping slopes will need to be
corrected since Bll is now the terminus rather the
origin of the distribution line, but existing pipes
would be reused. A new steam line from the C.0.'s
House to the Arsenal would have to be previded in a
trench 6 tc 8 feet deep.

In both buildings condensate is presently collected
in pipes at floor level and carried by gravity to the
sewers. Pumps will be installed to return the con-
densate to the boilers. Much of the present piping
inside the basement can be retained. Condensate
return piping from the Arsenal to the boilers in the
C.0."s House would be buried in the same trench as

as the steam main.

Gas Service (Option 1 only)

For option 1, if gas for heating only were to be made
available to NP5, a new %" gas line would be brought
in a trench (+ 3.6" deep} from State Street to entex
the C.0.'s House at room B0%, where a meter would be
installed., For installation, $28,00¢ is included in
Table 3, initial cost.

12



HEATING SYSTEM

Oil Storage (Option 2 only)

Option 2, an oil-fired central plan, would require an
oil storage tank. This could be buried in the ares
between Building 1 and the garage. A pit 10'x 24' x
12' deep would have to be excavated, a concrete pad
laid in the bottom, and a 7500 gallon tank installed
(approximately a two week supply). The pit would then
be backfilled and the area repaved. As with any ex-
cavation on a historic site, this would reguire
archaeological supervision. Feor storage tank and
piping, $10,000 is included in Table 3, initial cost.

INDIVIDUAL PLANT IN THE C.0O.'s HOUSE

For the individual heating plant options, opticns 3
and 4, building 1 would be served hy only two boiler
modules. Bll or B09 could become the boiler room.
211 would require a fire rated ceiling to cover
exposed wood framing, and a fire door. The masonry
wall B11/Bl0 would be broken through for the flue
breaching. The steam supply line from the Arsenal
in Room BO7 c¢ould be closed off and removed. All
other construction in Building 4 would be as for
option 1, except that combustion supply air and flue
cress section reguirements would be reduced. For
opticen 2 new gas service would be required. For option
4, an ©il storage tank of 2000 gallon capmacity would
suffica, '

INDIVIDUAY, PLANT IN THE MAIN ARSENAL

A heating plant in the Arsenal would require a 350-500
ft2 boiler room in the basement and either installation
of a flue to vent combustion gases or provision of

sufficient electrical power to heat the boilers.

doller Room

There is plenty of floor area in the basement for the
boilers, and, since no program constraints have yvet
been defined, it seems most sensible to locate the
boiler room adjacent to the other (existing) mechanical
services (Fig. 4). In this locaticn, combustion air
would be obtained directly through a basement window.

4 two hour fired rated enclosure would have to be pro-
vided {eg: masonry block wall, fire door, and a
suitable hung ceiling). Egquipment would be brought

13




HEATING SYSTEM

into the Arsenal basement via the freight elevators;
a0 difficulties are foreseen. Estimated cost for
boiler room enclosure and ceiling is $2000.

Flue for Fossil Fuel Options (3 and 4)

a manufactured metal chimney 15 recommended. Vertical
¢learance for the breaching is rather tight -~ the
constraining factor is not the beams but the fire
sprinkler main (5'-9" clear)-=- but it is not prohibi-
tive if the breeching is kept short to minimize the
required rise. The juxtaposition of beam and sprinkler
main on the north and south sides of the elevator shaft
obstruct the vertical rise of a flue (detail, Fig. 4}.
There seems to be only ona flue riser location that
makes sense, and that is behind the elevator {west
sida). The flue would penetrate all three floors and
the pressad metal ceilings. It could be left ox-
posed or temporarily enclosed with drywall partitions.
Eventually, if the museum is remodeled with a central
service core (rest rooms and possibly interior zone
HVAC units), other utility risers (plumbing, elec-
trical) could be consclidated in this zone.

Above the third floor there are three possible ways to
route the chimney to minimize its visual impact (Figs.
%, 10, 11, 12). The flue could emerge through the

roof behind the clock tower, where it would be hidden
from front and rear and only be marginally visible when
viewed from the side {option 1l). An alternative vent
iocation was identified in the Building Systems Anal-
vsis. 2n old photo, ca 1880, shows that at that time
the Arsenal had a pair of vents pehetrating the ridge
line. The flue could be shunted over within the attic
to emerge at location 2, reproducing a vent. The axact
iccation of the vents can be identified by a patch in
the roof sheathing and & gap in the ridge beam. The
second pipe would be reproduced for symmetry, and
could eventually serve some other purpose, such as
toilet exhaust.

A third possibility is te carry the flue to the
tower and have it emerge at the scutheast corner of
the tower rocof {(option 3). The roof framing makes
this very difficult to do within the attic, but it
could be done simply below the third f£luor celling.
Option 3 reguires breaching the masonry tower wall
with a hole big encugh to pass a 20" diameter pipe
and cutting holes in two additional (tower) floors.

14
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HEATING SYSTEM I

With any of the three options, a hole would have to

be made in the roof to pass the flue went; flashing and
roof repairs would be required. The tower roof, which
is metal, is probably the easiest to reclose; option

1 penetrating a slate roocf is slightly more difficult;
opticn 2 penetrates a formed copper ridge cap and may
require more painstaking restoration., The estimated
cost for cutting and patching heoles in floor and reoef
and encasing the flue on floors one and two is
$6000-58000,

Gas Service (Option 3 only)

For option 3, if gas for heating were to be made
available to WPS, a single 6" gas line would be
brought in a trench from State Sitreet, to enter the
Arsenal at the boiler room, and the C.0.'s House at
Room B09, with a meter in each building. Costs and
other impacts of the trenching would, therefore, be
about the zame for the individwal plants as for the
central plant optieon.

Dil Supply (Option 4 only)

The oil—-fired boiler (option 4} reguires an oil
gtorage tank. A 7500 gallon capacity, or two weeks
supply is recommended. This would have to be buried
somewnere on site, perhaps under the parking area,
necessitating archeclogical review and supervision.
The work reguired would be as described for the
central heating plant opticn.

Electric Heat (Options 5 and 6 only)

This option would eliminate the need for a flue, but
would significantly alter the electrical service
requirement and could require a transformer buried
on site. These regquirements are discussed in the
next chapter.

DPTIONAL RETURM AIR PROVISIONS FOR THE C.(.'s HOUSE

The C.0.'s House is heated by three gravity feed hot
air systems. Air is heated by steam coils in three
basement heating chambers and rises through ducts to
the upper floors. Most ¢f this air is then dissipated
to the outside. Cutside air is carried directly into
the heating chambers via ducts of large cross section
(+ 350 sqg. in?). Return air (basement air} can find
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HEATING SYSTEM

its way into the heating chambers through small
openings in the metal doors (10x 2" dia holes, or +
30 sg. in. total}.

Our previous Building Systems Analysis of March 1979
recommended revising the system to 100% return air with
fresh air supplied by infiltration as in current re-
sidential systems, Cutting off the almost 100% fresh
air supply will save approximately $2,000 per year

with 1980 fuel costs and is therefore recommended.

Analysis ¢f the system determines a reguired return
alr opening of six to seven sguare feet per heating
chambar for a gravity system and two to three sguars
feet for a system using fans and ducts to direct ths
air to the chambers. {Chvicusly, the gravity system
reguires substantially larger openings}. There arg
three recommended levels of approach to return air
{(Fig. 5).

1. The simplest is to close off the fresh air intake,
replace the doors on the heating chambers with a
screened and booted duct and open the basement
door. This would provide an adeguate air supply
to the heating chambers 1n the main house.
However, if the boiler is in Room B09, reguired
fire doors will separate the wing heating chamber
from the open stairwell decor. In this case a
return would have to be installed., To minimize
the size of the required return, a forced air
system is recommended., A return air grille would
be located in the corridor 112 with a duct in
pantry 113 connecting to the air chamber below.
Onea of the existing grilles could be copied.

For security of the basement area, the existing
door could be replaced with a louvred door, or a
screened or louvred deoor could be added at the
foot of the basement stairs.

2. The above approach uses the bassment as a plenum
and could pull dust from the basement into the
system. Therefore, it is recommended that a
filter and fan be added at each chamber. The fan
would be overcoming the filter resistance, not
creating a forced hot air system. Without the
filters, we have avoided floor return air registers
to avoid gathering excess dirt. With the filters,
the return air for the wing could be located in a
fioor grille in corridor 112 at the foot of the
second floor stairs.



HEATING SYSTEM

The final approach adds to the above a 5 square
foot grille (24" x 30") in the £f£loor beneath the
stair in Room 107 or within the closet in Room 107
{(the closet was apparently added around the turn
of the century) with ducted return to each heating
chamber in the basement of the main house. This
is a scmewhat better return route than the basement
stair: +the atair route requires that many doors
be left open; the hall duct gives more flexibility
in closing or zoning parts of the house and allows
basement security. The wing would be ducted as
described above.

17




3.

ELECTRIC SERVICE

Electric System
DESIGN CRITERIA

Two possibilities are considered: one, that fossil

fuel fired boilers will be used to hsat both buildings
(heating system options 1-4); two, that electric boilers
will be used to provide steam for heating the arsenal
(heating system options 5-6}.

The following electric loads have bheen used as the basis
for design:

WITH FOSSIL WITH ELECTRIC
FUEIL BQILERS BOILERS

Connected Loazds

C.0.'s House (lighting, 35 KW 35 KW
&/C, boiler pumps,
etc.)

Arsenal
Lighting 40 W 40 KW
Elevator 25 25
A/C {in future) 75 75
Boilers 14 5350
Water heater 5 5

Total connected 150 XW 730 KW

Demand Loads

C.0.'s House {65%) 23 KW 23 KW
Avrsenal
Lighting (30%} 36 KW 36 KW
Elevator {(100%) 25 25
A7C {100%) 75 75
Boilers (1900%) 10 550
Water heater {50%) 2.5 2.5
Total demand 171.5 ¥W 721.5 KW
KEVa @8 0.9 Powear Factor . 191 ¥Kva 802 EVA
13



ELECTRIC SERVICE

SUMMARY OF COPTICHS

S$cheme #1: Hlectric Boilers In The Arsenal Secondary
Service

New electric serviece 25002, 120/208V. 39 secondary
from Byers St. would provide power to the Arsenal,
inelnding the new heating system and air conditioning,
and to the Commanding Officer’s House (Fig. 13).

Work invoelved includes changing utility company's
(Western Massachusetts Electric Company - WMECO) net-
work transformers, trenching from Byers St. to the
Arsenal, installing manholes and concrete encased con-
duit to contain new WMECQO secondary service conductors.
Interior work includes a new electric room in the
arsenal, (100-150 sg. ft.) cable duct box, new fused
main switch and metering compartment, and new main
distributing panel which will feed the Arsenal and

the C.0.'s House after both of the existing electrical
services have been removed. Total estimated cost for
installaticon of this is $165,000.

Scheme #1A:- Alternate Routing

This would provide the same service as scheme $#1, ex-
cept that the routing would be partly under the walkway
to avoid disturbing new portions of the site (Fig. 13}.
This service would require longer cable runs and an
additional manhole. Total estimated ceost for this
service is $235,000.

Scheme #2: Electric Beilers In Arsenal, High Voltage
Supply With Transformer

This scheme is an alternative to Scheme #1. The service
to the Arsenal would be 13,800 volts 3f from a hew
manhole on State St. via concrete encased conduit to an
underground vault and transformer installed near the
Arsenal {(Fig. l4). The transformer would provide

480V., 35 4W, 1200A service to a new fused main switch/
meter cubicle which would feed a 480V, main distribu-
tion panel. The main distribution panel would provide
power to the Arxrsenal, including the new heating system
and propcsed air conditicning equipment, and te a
120/208V. 238 4W. dry type indoor transformer which
would provide zervice to the Commanding Cfficer's House.
Estimated cost for installation of this sarvice is
$124,3600,

Clearly, for heating the Arsenal, scheme 2 is to be
preferred over scheme 1. It is more economical by

20
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BELECTRIC SERVICE

30% and site disturbance appears to be about equal,
excavation for the transformer vault (2) being hal-
anced against the need to dig a new trench in an area
previously undisturbed by site utilities (1).

Scheme #3: With Fossil Fuel Boilers

New electric service 600A, 120/208V. 3¢ secondary from
an existing manhole on Byers St. would provide an
electric service to the Arsenal and Commanding Officer's
House independent of Springfield Technical Community
College and with enough capacity for new lighting and
alr conditioning (Fig. 13).

Work would include trenching from Byers St. to the
Arsenal and installing concrete encased conduit and a
nanhole to contain new WMECO secondary service conduc-—
tors. Interior work would he similar to Scheme #1.
Total estimated cost for installation of this service
is $79,000, which includes utility company charges

for work performed by them.

Scheme #3A: Alternate Routing

Service provided would be the same as Scheme #3, except
that the routing would be under the walkway to avoid
disturbing new portions of the site (Fig. 13). This
would require longer cable runs and an additional man-
hole. Total estimated cost for this service is §10%,000.

3.3 COST ESTIMATES

Scheme #1: Electyic heat in the Arsenal, Secondary Service

Utility Co. Transformers {at manhele) $50,000

Secondary Cables 40,000
Site Work (trenching etg.) 30,000
Interior Distributicn .. 30,000
$150,000

10% Escalation 15,000

$165,000

II 21
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ELECTRIC SERVICE

Scheme #2: Electric heat in the Arsenal, Primary Servige

Transformer at Arsenal* £15,000
Utility Ceo. Manhole 15,000
15KV Cable 8,000
Trangformer vault 15,000
Other Site Work 30,0040
Interior bistribution 30,400

$113,000

10% Escalation 11,300
$124,300

* Charge is for underground installation oenly.

Scheme #3: FPossil Fuel Boilers

New 600A Service Backcharge £20,000
{cable, installation)

Site Work 27,000

Interior Distribution 25,000

$72,000

10% Escalation 7,200

579,200

INSTALLATION/CONVERSION

Since the Arsenal and CO's House are presently being
fed from Springfield Community College, down time
should be at a minimum. The site work, distribution
and cabling can be installed without interrupting the
existing services. When tie-in is reguired, the
existing secondary service conductors can be discon—
nected to the new service. Estimated down time would
be approximately three hours. This work is relatively

simple and could be performed during any unocoupied
hours.

T . I-I R b I‘II’III N EE B S O .
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ELECTRIC SERVICE

ATLTERATION OF BUILLING AND SITE

The most significant decision NPS will have to make
regarding electrical service is whether or nol to use
electrically heated boilers. If electric heat is
chosen, service will be run up from State Street and a
transformer will have to be buried beside the Arsenal in
a vault, as shown in Scheme 2 {(Fig. 14). 1If electric
heat is not chosen, service will be brought £rom Byers
Street as in Scheme 3 (Fig. 13). The regquired trench
will be somewhat larger and there will be a menhole on
site (to facilitate pulling of cable), but there will be
no transformer. All three duct bank routes aveid the
o1d site of the Paymaster's Quarters, but Scheme 33,

no electric heat, passes through unexplored hillsaide and
will reguire archeological investigation.

Concrate encased conduit for the electrical cable would
be provided by NPS: the size of the trench will depend
upon the type of service, being about 3' deep for 15 RV
primary service and 4'~6' deep for 600 amp secondary
{Pable 1A). NPS would alsc build the transformer vault
to WMECO specificaticns {Appendix C); WMECO would retain
ownership of the transformers. The interior dimension
of the vault are to be 8' x 14' x 6' -4" deep, to con-
tain three single phase transformers. The vault would be
accessed through a single manhole, 3' in diameter, which
would be visible at grade. Ventilation would not be
required. Possible vault locations are shown in

Figs. 5 and 14.

Regardless of which scheme is chosen, sacure enclosure
for the electrical equipment in the basement of the
Arsenal would be reguired; conformance with the Mass-
achusetts eclectrical code is advisable. In addition

to security, the principal reguirements are a location
at the point of entry of the electrical service and
jsolation from any water or steam lines., The oniy tw
Feasible locations are shown in Fig. 4: one correspead-
ing to scheme 2, electric hoilers, and one corresponding
+o scheme 3, fossil fuel boilers. Most of the hasement
wall space is preempted by existing steam pipes.

The enclosure for an electrical room of 100-150 sg. ft.
is estimated to cost 57000,

Within the Arsenal, electrical service would be distrib-
uted from a central conduit under the ceiling to existing
electrical panels. Conversion tc a new distribution
system later on would be simple; new glectric panels
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ELECTRIC SERVICE

and conduit risers could be consolidated in the vertical
zone behind the elevators (FPig. 4-5).

Electrical service to the Commanding Officer's House
would continue to coriginate from the panel at the north-
west coxner of the Arsenal. It is expected that the
new cable can be pulled through the existing conduit
to the southwest corner of the C.0.'s house wing and
connected to the existing main disconnect switch. No

electrical room is reguired in the CO's House and no
alterations.

I
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WATER SERVICE

Water Service

The existing fire protection and metered domestic
water service to the Armory buildings is supplied from
the 8" college loop, located in the parade area, which
has a 3 way feed from the Springfield water supply in
State, Byers and Pearl Streets. The followlng analyses
deal with divorcing the Armory buildings from the
college supply loap.

The options analyzed are l)a single fire and domestic
supply from State or Byers Streets (3 possible routes], 2)
the addition of a secondary supply from Pearl Street
connecting with any of the 3 primary routes, and 3a
single domestic only supply leaving the fire protection
supply connected to the college loop.

Consideration was given to reducing the size of the
fire protection supply from 8" fo 4" by nodifying the
existing sprinkler system from "extra hazard", as re-
quired by former Arsenal functions, to “light hazard"
required by current "museum" use. This consideration
was rejected because it would be unwise to take less
fire protection than is sxisting. In addition, the
cost of system modificaticns required would be more
than the potential cost saving for reduced service
SiZa.

DESIGN CRITERIA

a) Arsenal domestic water requirements, based on
proposed fixtures indicated in the Building
Systems Analysis and Recommendations report dated
March &, 1979, are as follows:

14 watar closets
% urinals

12 lavatories

6 water cooler

4 janitors sinks

238 fixture units or
98 G.P.M. (Hunter supply-demand curve)

b) Commanding Officer‘'s House domestic water
reguirements, based on existing fixtures, ares

tank type water closets
lavatories

tubs

shower

sink

s g
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WATER SERVICE

65 fixture uvnits or
33 G.P.M. ({Hunter supply-demand curve)

The existing Arsenal sprinkler service ig an 8"
main supplying 3 dry sprinkler zones, covering a
total area of 65,000 sg. ft. (4 floors plus attic).

SUMMARY OF OPTIONS

A,

Fire and Domestic Supply from Byers St. at State St.

A new 3" combined fire and domestic service would
originate from an existing 10" main under Byers St.
at a point near the gatehcuse. Piping would run in
a trench beside the existing vath and ke tied into
the existing water services just outside the Arsenal
and the C.0,'s House (Fig. 15).

Fire and Domestic Supply from Bvers St. North
of State 5t.

A new 8" combined fire and domestic service would
originate from the existing 10" wain under Byers St.
at a point about 320 feet north of State. Piping
would run up the hillside and be tied into existing
water services as for A. (Fig. l@).

Fire and Domestic Supply from State Street

A4 new 8" combined fire and domestic service would
originate from an existing 20" main in State St,
The piping trench would follow the route of the
existing water main, and be tied into exlsting
water services as for A (Fig. L17).

Second Fire and Domestic Supply from Pear]l Streaet

In addition to any of the options abowve, a second
{backup) 8" water service would originate from an
existing 10" main in Pearl Street. The two supplies
would be interconnected, before connecting with the
existing services at a point outside the Arsanal

and C.0.'s House (Fig. 18).

Domestic Only from Bvers Street

A new 4" domestic service only would be provided.
Any of the routes described in A, B, or C, could
be chosen, although the City of Springfield DPW

would prefer to work off Byers St. to avoid dis-

2%
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WATER SERVICE

rupting traffic on State. Fire pretection service
would remain connected ko the college loop.

COST ESTIMATES

Costs below incilude street cennection and meter, piping
and trenching, and connection to the existing pipes at

buildings 1 and 13. They alse include overhead (10%),

profit {10%) and escalation (1533}). (See also App. G.)

Optien A $31,841

B §24,815
cC 327,337

D add $35,65%5% to A, B, or C
E 514,365

DISCUSSION AND RECOMMENDATIONS

In the event of perimeter disruption, the alternate
supply D would continue to provide fire protection. B
telephone conversation with Awkwright Boston Insurance
{a Fidelity Mutual Agent) elicited the informatien that
two water services are required for insurance over $40
million. We would note that even this redundant service
would not provide protection as reliable as the existing
college loop system.

Therefore, we recommend retaining the existing sprinklexr
servige connection to the ceollege loop and installing =
single domestic service, option E.

If the existing sprinkler service cannct be retained,
wa racommend a two-way supply system, Option D, The
choice among roweting options 2, B, and C, may ba tied
to the choilce of routing for the electric cable duct
bank. If option A is combined with electric scheme
la or 3a, B with 1 9or 3, or C with 2, a single trench
could contain both serviges.
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APPENDIX B-23

MATERIAL CONBITION SURVEY AND RECOMMENDATIONS
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MAIN ARSENAL
RECOMMENDATTICONS .

RECOMMENDATIONS

The Main Arsenal is in fair physical condition hut
immediate action is needed to prevent further damage
to the exterior and intericr building fabric, The
faulty roof and ground drainage systems have caused
most of the material deteriocoration: loss of mortar
joints, spalling of stone and brick and rotting of
wood trim.

ROQF

The slate roof has not acted as a watertight skin, as
evidenced by water stains on the interior roof struc-
ture. Fifteen percent of the slate have cracked,
chipped or have been tarred and metal plates have heen
inserted between many of the slate o minimize leaking.
These plates have corroded and stained the adijacent
roof materials. The coppar ridge caps have open joints,
the wood parapet/snowrail has deteriorated badly and
the tower roof has been damaged by poor drainade.

a. The slate roof appears to be in good condition and
there is no apparent reason for the amount of leakage
which occurred before the metal plates were added.

Two possibilities are that roof paper was not attached
to the wood sheathing when the slate were replaced in
the 1230's, or that the nail holes in the slates were
not properly covered. The ultimate goal should be to
remove the slate, replace all rotted sheathing and
reroof, using as many of the existing slate as possible.
However, until this solution is economically feasible,
+the following remedial repairs should be made and will
provide protection from meisture damage. Replace the
approximately 2400 square feet of chipped or broken slate
with new slate matching the existing in size, color and
exposure, and replace the corroded metal sheets between
the slate with copper. The repair of ridge caps and the
roof drainage system will also help reduce leakage.

duce leakage.

b. Replace the approximately80linear feet of buckled
and bent copper ridge cap with new copper formed to
match the existing. Close and seal all open joints and
replace all missing copper nails with new. It may be
possible to reuse secticns of the damaged ridge cap
depending upon the remaining thickness of szound copper
and its brittleness.
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c. Remove the existing 416 linear feet (1,050 square
feet} aof the wood snowrail/parapet £rom the eaveline

when the present gutters are replaced. Replace those
sections which have rotted (including the 84 linear feet
that are missing) with new pressure-treated, decay-resis-
tant wood, duplicating the original size and design. Re-
move loose dirt and paint from intact secticons and treat
with a preservative, such as pentachorophencl in oil.

The entire snowrail should be painted with 3 to 4

coats of an alkyd based paint. A preferable solution

in terms of long range costs and ecase cof maintenance
would be to cast the snowrail in either polyurethane

or fiberglass, either of which can be painted or pig-
mented during casting.

d. Remove the asphalt-coated copper tower roofing {(app-
roximately 679 sguare feet) and replace with new roofing
matarials. Cholice of materials and type of construction
will depend on the type of use the tower is to receive,
i.e., visitors look-out, guard station, etc.

e. Remove the existing wood and wire mesh safety rail-—
ing and replace with a railing more sympathetic to the

architectural degign of the building. HNo woed framing

or rails should be attached to the sandstone parapet as
in the existing safety rail as this increases moisture

absorption of the stone. A possible solution would be

to construct a railing set back from the stone parapet

which would not be visible from the ground.

f. Wirebrush or sandblast the steel framework {approxi-
mately 4 linear feet) supporting the tower bell and treat
with a rust inhibitor. Replace the wood framing members
(4 linear feet) with new pressure—treated, decay resis-
tant wood and paint both weod and steel with three coats
of alkyd painkt.

REQOF AND GROUND DRAINAGE SYSTEMS

The wvalleys, gutters, down-conductors and sub-surface
drains are not in working order due to clogging and
op&en seams. AS 4 resuli, water has not drained off
and away from the building properiy and has caused de-
terioration of masonry and wood surfaces near these
malfunctioning elements, as well as damage to

interior plaster finishes. The concrete paving and
basement window curbs have increased the moisture

go
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problems at the bagement of the building (see Section
3 for discussion of masonry deterioration).

a. Replace all of the 545 linéar feet of built-in
copper gutters and eave flashing (including those on
the tower) with new 16 pound copper sheeting, in size
and design matching the original, Wire screens should
be added over the gutters teo aid in keeping them free
of debris. The 150 linear fest of copper valleys, now
coated with tar, should also be replaced. It is not
advisable to retain the existing gutters and valleys
and continue to patch open jocints with tar as this
coating detericrates guickly and will result in future
leakage and maintenance problems., Investigate the ends
of the roof trusses at the eaves to determine the
extent of moisture damage.

b. Replace all eight down conductors (approximately

52 linear feet each, 416 linear feet total) with new
copper cenductors. If these elements continue to back
up after the sub-surface drains are repaired or re-
placed, eonsideration should be given to enlarging the
zsize of the new elements to 8 inches in diameter, toO
more efficiently drain the roof and to avoid back-ups
and overfliows in heavy storms. The openings in the
stone cornice through which the conductors pass would
have to be enlarged, as well as the connections to the
ground drainage system. An alternative solution would
be to increase the number of down conductors. The maxi-
mum suggested spacing between guch elements is 50 feet;
the spacing con the Arsenal is 68 feet on the side
elevations and 85 feet on the front. Installation of
additicnal down conductors would require careful plan-
ning so as not to viswvally disturb the architectural
composition of the Arsenal walls.

c. Clean out all existing sub-surface drains to ensure
maximum drainage away fLrom the building foundation.

All down conductors should feed directly into these
drains and their connections should be watertight. If
the existing sub-surface draings do not adequately and
expediticusly drain away from the building, a new
ground drainage system should be considered, i.e., new
field drains emptying 20 to 30 feet from the founda-
tions.

d. Remove the approximately 3200 square feet of con-

¢rete paving which butts up against the front of the
building and the 2600 cubic feet of loading dock, the
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concrete stairs and the handicap access ramp. Replace
the concrete walks with brick, granite or similar mater-—
ial depending upon evidence of historical paving found
under the present covering. New paving material should
be laid over a gravel base and in sand to promote rapid
drainage of water away from the building masonry.

Study new methods of handicap access, Reconstruct the
lower end of the tower stairs (see Millwork).

2. Remove the 37 concrete curbs and 15 aluminum shields
on the basement windows. Replace with a new concrete or
metal curb designed to direct water away from the window
well. Lower the ground level within the well to at
least 12 inches below £ill level and f£ill with 6 to 8
inches of gravel £ill to promote proper and speedy
drainage. Institute a regular maintenance schedule

to keep wells free of leaves and debris.

MASONRY

Damage to brick, stone and mortar has been caused mainly
by excessive water in contact with these surfaces due

to the faulty roof and ground drainage systems. Approxi-
mately 30% of the mortar joints have deteriorated, 40%
of the sandstone watertable shows spalling, and the
remainder of the stonework has been stained by moisture
and pollutants. FPitting of the bricks and disfigura-
tion of the mortar joints was caused by the sandblasting
of the building in 1937 to remove the paint build-up.
The brick and stone, however, are generally in goeod
condition,

&. Repoint the entire stone cornice (approximately
1200 sguare feet), the brick cornice belt below (approxi-
mately 2400 square feet), the brick wmascnry surrounding
the down conductors {approximately 1200 sguare feet},
the first ten courses of brick above the tower water-
table (approximately 246 square feet), and the entire
stone watertable {(approximtely 1800 sguare feet).
Appropriate mortar recipes for repointing have been
determined for both brick and stone and are included in
2 separate volume, Paint and Mortar Analysis. Since
spot repointing of the bricK could result in a patchy
surface appearance, the new mortar should be applied

to a test area to ensure that the dried mortar color
and joint configuration match the existing, (Repoint-
ing will not be as noticeable on the stone because of
the colored mortar.)

a2
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The face of the joint should be set back approximately
1/8 inch from the face of the brick to imitate the
sandblasted Jjoints. Stippling of the joints will
provide a weathered appearance, If satisfactory results
cannot be achieved with these means, it will be neces-
sary to repoint the entire building.

b. Remove efflorecscence from brick and stone surfaces.
The smaller patches of salt will probably wash off with
the action of the wind and rainwater. The larger areas,
for example, at the base of the tower, should be removed
when the wall is dry by brushing with a stiff Fiber
brush, Road surfaces and pavement in the vicinity of
the Arsenal should not be salted during the winter
menths as this has increased the efflorescence. 3Snow
and ice in this area should bhe removed by hand.

c. Slow the deterioration of the sandstone watertable
by reducing the amount of water with which it comes in
contact, i.e., correct roof and ground drainage problems
and remove concrete paving. Consolidation of the stone
in this case or application of waterproof cocating would
not be successful. A water repellant coating such as
Chem~Trete manufactured by Dresser Industries may be

of some use. The stone, however, is in good condition
with spalling and deterioration occurring anly on the
surface 1/4 to 1/2 inch, Simple repointing of the
stone joints and correction of the drainage problems
will significantly reduce detericration.

d. As with the sandstone, spalling and deterioration
of the brick has occurred at the surface 1/4 to 1/2
inch. Removal of the cause of the deterioratiocon, as
with the stonework, will greatly inhibit future deter-
igraticn, If the deteriorated masonry is, at present,
considered unsightly or, in the future, when the depth
of deterioration reaches 2 inches, the brick unit
ghould be removed and either replaced with a new match-
ing brick or simply reversed and reset in its original
position.

e. Painting of the masconry as a means of conservation
is unnecescary. The brick masonry is in good condition
and, although pitted, has experienced none of the
deterioration problems normally associated with sand-
blasting. Painting of the masonry will only create
additiconal maintenance (repainting required every 3 to
5 vears with periodic removal of build-up) and should
be undertaken only if necessary to accuratcely interpret
the history of the structure.
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MILLWORK

All of the 130 weed windows are in poor condition due to
lack of maintenance and exposure to the weather. Paint
has peeled badly, especially on sills and lower rails
and wood in theseé areas has checked and rotted. The
majority of the glazing putty and caulking around the
frames has deteriorated, allowing rainwater to leak
into the interior here, as well as through the rotted
sills. As a result, interior finishes and floors have
been water-stained. ZEighty percent of the masonry
sills and wall surfaces directly below the windows have
been stained white from the whalking of the paint on
the frames.

a. Replace all of the sills and lower raills which have
rotted or weathered bevond repalr (approximately 80
percent or 104} with new decay-resistant pressure-
treated wood, matching the existing {in size, design and
profile}. Although it may be cost prohibitive, the
damaged sills and rail could be repaired/cconsolidated
nsing epoxy resins thereby eliminating removal of what
may be original fabric.

. Resteore those elements of the windows not needing
replacement, i.e., all upper rails, sash, muntins,
stiles and frames. ERemove loose dirt and paint and
treat wood with a preservative such as pentachorophencl
in oil. Reputty glazing on all windows with a flexible
poelyurethane sealant and recaulk all window frames.
Paint with a primer and 2 to 3 ceats of alkyd-based non-
chalking exterior paint.

C. Resgtore the circular window in the southwest wall
of the tower, following the procedures outlined above
in b. AIl of the wood muntins should be replaced but
the dlasgss should be reused if possible. The damaged
interior masonry window reveal and adjacent wall should
be brushed with a stiff fiber brush and a new coating
of whitewash applied.

d. Reconstruct the first f£loor window sash in the
southeast end of the pavillion, which has been removed
and blocked off.

2. Reconstruct the lower portion of the tower doors
after the concrete loading dock and pavement have been
removed, The lower section should be patterned after
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the remaining upper section. Reuse all existing wood
and hardware. The southeast door should be removed
from the overhead track and rehung to match the north
exit door.

f. Reconstruct the lower end of the tower stalr, after
the concrete deck has heen removed and the southeast
door rehung. A conjectural drawing in the Historic
Structures Report shows the original configuration,
however, this should be verified with any historical
evidence found after removal of the dock. Stairs to
the first floer door of the Arsenal must also be
reconstructed based on evidence found under the concrete.
Remove the recent cecat of plaster that now covers the
wood architrave framing the door and paint to match the
wood frames around the tower doors.

CLOCKS AND FIRE ESCAPES

The three wood-faced clocks on the Arsenal tower are in
fair condition: paint is peeling from the surfaces,

wood has begun ta warp, but the majority of the numerals
are intact. The clock on the pediment of the southwest
elevation is in poor condition. Deterioration of this
face has been aggravated by the southern exposure and
the excessive amount of moisture draining down the face
of the pediment through open joints in the raking cor-
nice. All clocks need immediate attention if the
original fabric is to be retained and restored.

The two fire escapes on the northwest and scutheast
elevations are not painted and have corroded. The
anchoring to the brick has not caused any damage, al-~
though the masonry has been stained from the corrosion
carried by the rainwater.

a, Retain the services of the original manufacturer
cf the clock to examine mechanism and faces and to
determine exact extent of repair necessary.

b. Sandblast, prime and paint the fire escapes unless
code requirements are such that they can be completely
removed,

INTERICGR

Most of the damage to the interior surfaces has
ceocurred in the basement and the third floor where
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moisture entering through copen mortar jolints, rotten
sille, and rising damp action has deteriorated much of
the wall finishes, Molsture hasg also damaged the plas-
ter beneath the tin ceilings. The expansion of the tin
panels has cawvsed buckling at the ceiling perimeters.
Wood sills, wainscoting, and floocrs on the third floor
have also been gtained., The top two floors of the
tower have experienced similar deterioraticon. The
firast and second floors, in comparsion, are in foorxr
condition.

a. After correction of the ground drainage problem,
clean all bagement walls of efflorescence and loose
whitewash with & stiff bristle brush, repoint where
nacessary and apply a new cocating of whitewash,.

b. Remove the perimeter panels of the pressed metal
ceilings on all floors, approximately 1600 sguare feet
total, to determine the extent of moisture damage to
the ceiling plaster and lath beneath. Plaster which
has fallen onto the metal panels should be removed and
rotted lath should be replaced. Deterioration under
surrounding panels should pe investigated and similar
repairs made where necessary. Before reingtalling

the perimeter panels, it would be advisable to trim
approximately 1/4 inch off the outside edge to allow
for the expansion of the metal and to minimize buckling
probliems in the future.

c. Repair all detericrated wall plaster and lath after
the roof drainage system hasz been replaced and the
masonry has been repointed. The majority of damage

has occurred on the upper levels of the tower and on
the third floor {approximately 4500 sguare fecet) but
plaster wall surfaces on all fleoors should be sounded
and repaired where necessary.

d. If it is determined by the Arsenal Museum curators
that protection from ultra-viclet rays is needed for
the gun collection, some treatment of the windows will
be necessary. There are several alternatives, all of
which will have scme visual effect on the exterior of
the building. Whitewash may have been used for this
purpose since vestiges of this coating remain on the
glass. However, it is not certain whether this was an
original treatment. Whitewash could be reapplied, how-
ever, there would be several disadvantages, Natural
l1ight into the building would be significantly reduced
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and views to the exterior would be impossible, In
addition, if cendensation cccurs on the glass, the
whitewash ¢oating will deteriorate and have to be
reapplied. Another solution would be teo use window
shades. These could be pulled down only when needed,
i.e., late afterncon on the scuthwest elevation, and
not klock out natural licht and views during the othor
times of the day when ultra~violet was not a problem.
The only other alternative would be to apply a sun
contrel £ilm, such as Scotchtint, to the doubkle glazing
to be added te the building. ¥ilms such as these
reduce 95 percent of ultra-violeft light while admitting
visikble light and,since the coatings are transparent,
they do not visually interfere with views to the exter-
ior. The lightest tint available in these films is
1ight grey or smoke. A sample of this material might
be obtained and applied to a test window to deternine
the effect of coclor and reflectivity on the exterior
appearance of the building.

RECOMMENDATIONS FOR FABRIC REMOVAL

The feollowing is a summary <f the bullding elements which
should he removed from the Arsenal due to material
deterioration and/or lack of historic integrity. Refer
to the preceding sections(l-8) for descriptions.

Remove s
Exterior:

a. The 80 lipnear feet of buckled copper ridge cap and
repiace as described in Section 1b.

b. The entire 416 linear feet of existing snowrail and
repair/replace as described in Section lc.

¢. The asphalt-coated tower reofing and the wood and
wire mesh safety fence and replace as described in
Sections 14 and le.

d. All copper gutters, valleys, eave flashing and down
conductors and replace as described in Sections la and
lbl

e. The concrete paving abutting the front clevation
of the Arsenal, the concrete leocading dock in the base
of the tower and the stairs and replace as described
in Section 1d,
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£f. The concrete curbs and aluminem shields on the base-~
ment windows and replace as described in Section le.

Interior:

g. The perimeter panels of the pressed metal celilings
on all floors; replace damaged plaster and edges of
panels as described in Section bbb,

h. The recent coat of plaster applied cover the wood
architrave of the tower *door %o the first fleoor of
the Arsenal. Restore to match the exigting frame on
the north tower door.

RECOMMENDATIONS FOR FURTHER STUDY

Exterior:

&. Determine the exact cause of past slate roof leakage
and correct accordingly. Investigate the ends of the
roof trusses at the attic level for rot when these
repairs are made.

b. Study design alternatives for a new safety rail on
the tower roof, as well as type of new reoofing materials.
Both of these will depend in part on the furure use cf
the tower roof.

&. Observe the performance of the roof drainage system
after the subsurface drains have been cleaned. If
these elements continue to drain improperly and rising
damp action continues in the watertable, study alterna-
tives for adding additional or larger down conductors
and/or & new sub-surface drainage system,

d. Determine new paving material for the Main Arsenal
approach., Design lower end of tower stairs and stairs
to the first floor based on fabric found after removal
of the concrete leoading dock.

e. Determine the most efficient and visually undisturb-
ing methed for the replacement of the concrete curbs
around the basement windows.

£. Conduct a repointing test on an unobtrusive portion
of the brickwork to determine the best method for apply-
ing the mortar and for tooling the joint configuration
so that surface patchiness can be minimized.
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g. Retain the services of the original clock manufac-—
turer to examine c¢leock faces and mechanism to determine
exact extent and methods of repair necessary.

h, Determine the most efficient and visually undisturb-

ing method for providing handicapped access to the build-
ing.
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RECOMMENDATIONS

The Commanding Officer's House is in fair conditlion and
has experienced detericration problemg similar to those
of the Main Arsenal, Faulty roof and ground drainage
systems, as well as a leaking roof, have caused most of
the damage and thus are the first priority for repair
work. Corréction of the desteriorated masonry, mortar
joints and millwork should follow,.

ROOF AND ROOI" ELEMENTS

The slate roof had not acted as a waterticht skin in

the past as evidenced by the damaged plaster surfaces
{approximately 90 percent} and areas of exXposed lath
(approximately 100 sguare feet) in the attic. Much of
the wood sheathing has probably been damaged by molisture.
The floor boards, grained gkylight frames and basehboards
have also been water stained. Approximately 10 percent
of the roof slate have been replaced with slate which
does not match the original in color, Abhout 20 percent
are chipped, cracked or loose and copper sheets have
bheen inserted between many to lessen the leakage. Open
joints in the copper ridge cap have allowed additional
moisture to enter the attic. The decorative cast 1lron
gsnowrail at the eave line has suffered from lack of
maintanance; 70 percent of the paint has peeled off,
exposed areas have corroded, and 20 of the fleaur-de-lis
are missing. The three porch roofs are in fair condi-
ticn; flashing comnections on the porch roofs have
opened up and the roofing has deteriorated in several
areas.

a., Remove all of the slate roofing, approximately

3,785 sguare feet and replace all rotted wood sheathing,
roof rafters and lath. Replaster all the attic wall
gurfaces after roof repairs have been made, and insula-
tion {as specified by the mechanical engineers) has

been inserted. Reuse as many of the original slate as
possible; replacements should match the existing in
size, color and exposure. A less costly alternative
would be to remove the deteriorated lath and plaster
from the attic surfaces and inspect the roof sheathing
for rot from below. In this way, the total slate
removal could be avoided--only those areas with rotted
sheathing need be removed. However, if it is determined
from this type of investigation that the majority of the
csheathing has rotted, it will be necessary to follow the
first alternative.
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k. Remove the copper ridge cap before the roof is
repaired. Reshape the approximatly 220 linear feet
which have buckled or have been dented, where pogsible.
Reuse will depend upon brittleness of copper and remain-
ing thickness. Reattach caps after completion of roof
repair and fasten securely with copper nails,

¢. Remove the 300 linear feet of the cast iron snowrail.
Remove loose paint and rust from the surfaces by wire
brushing or sandblasting with a fine grit, low pressure
krecass, Replace the horizontal rails that have besen
mended with tubing. Recast the missing fleur-de-lis

and weld to the rail. Prime all surfaces with a rust
inhibitor and paint with three coats of an alkyd based
exterior enamel.

d. Repair the approximately 65 sguare feet of copper
roof sheathing on the cast iron porch on the southeast
and southwest elevations which has been damaged by water
draining improperly off the main roof.

©. Replace the roll roofing on the wing cast iron porch,
totalling approximately 280 sguare feet, with a flat
seam copper roof, matching that on the maln cast ixron
poreh.

. Remove the deteriorated metal roeof on the cupcla
and determine if the original recofing or evidence of it
is located beneath, and replace accordingly. Consider-
ation should be given to redesigning the save detail,
so that rainwater drainage in the future will not
continue to damage wood trim and masonry walls {see
Section 2e). Replace the rotted sections of the wood
cornice trim and restore the remainder, following pro-
cedures cutlined in Secticon 4b.

RAOEF DRATNAGE SYS5TEMS

The copper gutters, down~conductors and flashing are
generally not in working order due to open Jjoints and
seams. As a result, water has not drained off the
building surfaces properly, causing detericration of
the masonry and damage to interior plaster and woodwork
graining. Twe down conductors are misaing on the rear
elevation; the two on the Ffront elevation empty onto
rhe porch roof causing staining and buckling of the
copper roof sheets. The sub-surface drainsg are not
draining water away from the building properly as
evidenced by rising damp and efflorescence on the
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interior brick basement walls and on the exterior stone
watertable, The cupola deoes not have a drainage system;
water draining off the roof has corroded the metal
rocfing at the ridges, damaged wood trim and the masonry
walls.

a. Replace all of the 550 linear feet (porches included)
of copper gutters and gutter flashing with new 16 pound
copper sheeting in size and design matching the original.
Wire screens should be added over the gutters to keep
them free from debris. Rewpcoint the mortar joints in the
stong cornice before installing the new gutters (see
Section 3, Masonry).

L. Replace all six existing down conductors as well as
those missing on the left end of the tear elevation and
on the bay window, totalling approximately 260 linear
feet. The nine down conductors on the porches, approxi-
mately 160 linear feet, should alsc he replaced. All
down conductors should feed directly into the sub-surface
drains and their connections should be watertight. The
following revisions in the replacements should be made:

{1} Redesign the two down conductors on the
southeast (front) elevation so that they do not
drain onto the front porch roof. Conductors
originally extended through the porch roof, down
the First floor wall and through the porch floor

as evident in the 19230's photograph and by paint
particles remaining in the masonry. This method
should be reinstigated as long as the down
conductors can ke directly connected to sub-surface
drains below the porch.

{2} Refit the down conductor on the northeast
elevation to properly drain the wing and porch
roof without backing up and overflowing.

¢. Replace all flashing around the cupola, skylights,
dormers, chimneys and porch roofs, totalling approxi-
mately 450 linear feet.

d., Clean out all existing subsurface drains to ensure
maximum drainage away from the building foundation. All
down ' conductors should feed directly into these drains
and their connections should be watertight. If the
existing subsurface drains do not adequately and expedi-
tiously drain water away from the buildings, a new
ground drainage system should be considered, i.e., new
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field drains emptyving 20 to 30 feet from the feundations.

e. To relieve the roof drainage problems of the cupola
and to prevent future material deterioration, gutters
and down conductors could be installed. Howaver, a
preferable solution would be to correctly detall the
eaves when a new roof is inestalled. By flashing over
the edges of the eave beards with copper, extending

the roof covering further over the sheathing and instal-
ling a properly detailed drip molding, the problem can
be alleviated without significantly altering the appear-
ance of the cupola.

MASONRY

As in the Arsenal, the majority of damage to brick, stone
and mortar has been caused by the excessive amounts of
water in contact with these surfaces due to the faulty
roof and ground drainage systems, Approximately 30
percent of the mortar joints have deteriorated, 20 per-
cent of the sandstone watertable has experienced spal-
ling and much of the stonework has been stained by
moisture and pollutants. Pitting of the bricks and
disfiguration of the mortar joints was caused by the
sandblasting of the building in 1937 to remove the
paint build-up. The brick, however, is generally in
good condition.

a. Repoint the entire stone cornice [(approximately 315
square feet), the brick cornice belt below (approximatcly
630 square feet), the brick masonry surrounding the down
canductors (approximately 680 sguare Icet}, the 8 to 10
courses of brick above the porch flashing (approximately
370 square feet), the cupola {approximately 300 square
fect) and the entire stone watertable, lintels and stairs
(approximately 430 square feet). Appropriate mortar
recipes for repointing have been determined for both brick

" and stone and are included in a separate volume, Paint and

Mortar Analysis. Mortar should be applied to a test area
to ensure that the applied mortar color and jeoint configu-
ration match the criginal. Follow procedures cutliped in
Section 3a, Main Arsenal.

b. Remove efflorescence from brick and stone surfaces.
The smaller patches of salt will probably wash off

with the action of the wind and rainwater. The larger
areas, for example on the northeast elevation, should be
removed when the wall is dry by brushing with a stiff
fiber brush.
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¢. BSlow the detericration of the sandstone watertable
by reducing the amount of water with which it comes in
contact, i.e., correct roof and ground drainage problems
and remove concrete paving. Consolidation of the stone
in this cage or application of a waterproofing coating
would not be successful. A water repellant coating such
as Chem-Trete manufactured by Dresser Ipndustries may be
of some use. The stone, however, is in good condition
with spalling and deterlorating occurring only on the
surface % to % inch, Simple repointing of the stone
joints and cerrection of the drainage problems will
significantly reduce deterioration.

d. BAs with the sandstone, spalling and deterioration of
the brick has occurred at the surface % to % inch. Re-
moval of the cause of the deterioration, as wifh the
stonework, will greatly inhibit futunre deterioration.
Painting of the masonry as a means of conservation is
unnecessary. The brick masonry is in good condition
and, although pitted, has experienced none of the deteri-
oration problems normally associated with sandblasting.
Painting of the masonry will only create additional '
maintenance (repainting reguired every 3 to 5 years with
periodic removal of build-up) and should be undertaken
only if necessary to accurately interpret the histary

of the structure,

&, Repalr the cracked and broken sandstone below the 14
shutter dogs on the watertable. The correded dogs should
be removed before additional deterioration occurs. These
c¢an be gleaned, painted with a rust inhibitor and replaced
after the stone has been patched or a non-corrosive metal
can be used for new dogs. The stone can be patched with
either pointing mortar or epoxy mortar, Pointing mortar
used for the watertable would be most desirable.

f. The sandstone stairs on the northeast porch should be
removed and replaced with new stone, matching the original
in size, design apd color. An alternative would be to
retain the existing stone steps and treat with a stone
consolidator.

MILLWORK

The 60 wood windows on the Commanding Officer's House are
in fair condition, those on the basement and second flgors
being the worst due to exposure and lack of maintenance.
The wood porch on the northeast elevation has suffered

178

- Il‘lllll TE NN Ny BE e s I‘II'III IE Iy T T T .




-_-_-“-'-“-

COMMANDING OFFICER'S HOUSE
RECOMMENDATIONS

from similar problems, but water draining down the columns
has caused the rotting of the column/railing connections
as well as warping. Floorboards beneath columns on the
wing porch have rotted.

a. Replage all rotted wood frames, sash and sills on

the 12 basement windows (approximately 90 percaent} with
new pressure—-treated, decay resistant wood, in size,
design and profile duplicating the existing. Recaulk

all window frames and paint with a primer and three coats
of alkyd-based, non-chalking exterior paint.

b. Restore the 15 first floor windows by removing loose
dirt and paint by sanding and treating wood with a pre-
servative such as pentachorophenol in cil. Replace
glazing putty and cauvlking and repaint with a primer and
three coats of alkyd~based, non-chalking exterior paint,
color to be specified. Dormer trim should be treated
simlilarly.

c. Raplace all rotted sills and lower rails on the 19
second floor windows (approximately 80 percent) with new
pressure-treated or decay resistant wood. Althoucgh it
may be cost prohibitive, the damaged sills apd rails
could be repaired/consclidated using 2poxy resins. Re-
store the remainder of the windows as in b, above.

d. Remove the aluminum storm windows and replace with
wood storm sagh.

e. Replace all rotted wood on the northeast porch: the
hases of the four cclumns, floorboards running under and
in the vicinity of the columns and the horizontal rails
between the columns. Remove loose paint and dirt from
the remainder of the porch structure and treat all
surfaces with a preservative. Repaint with three coats
of an alkyd-based, exterior non-chalking paint.

f. Replace rotted and warped floorboards and celling
boards on the scutheast elevation cast iron porches,
approximately 500 sgquare feet, with new pressure-treated
wood. Repaint with three ccats of an alkyd-based exterior
non-chalking paint.

CAST IRON PORCHES

The cast iron porches on the scutheast (front) and south-
west elevations are in fair condition. Deterioration of
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COMMANDING OFFICER'S HOUSE l
RECOMMENDATIONS

RN

flashing and improper roof drainage have caused most
of the damage to materials (see Section 2 for descrip-
tion). The only other problems are excessive paint
build-up on the cast iron elements and general cracking

and chipping of the paint from surface corrosion af the
iromn.

a. Clean all of the cast iron on the porches by wire
brushing or by sandblasting with a fine grit, low
pressure progess. Surfaces must be free of rust for
new paint to successfully hond with and protect the
metal. Since this procesm will remove most of the
paint layers, all layvers should be color coded to aid
in future interpretation efforts. The cast iron should
be treated with a rust inhibitor and painted with 3 to
4 coats of alkyd-based exterior paint.

INTERIOR

Deterioration to the interior of the Commanding
Dfficer’'s House has occurred in the basement and in

the attic. Moisture entering through open mortar
joints in the masonry and through rotten sills has
damaged whitewash and plaster finishes, interior

mortar joints and flooring. Corroded pipes have caused
additional damage.

a. After the ground drainage problems have been
corrected, replace the rotted floorboards and sleepers
in the basement, approximately 950 sguare feet, with
new pressure-treated or decav-resistant wood.

b. Clean all basement walls of efflorescence and loose
whitewash with a stiff bristle brush, after the ground
drainage systems have heen repaired. Corroded sanitary
pipes should also be repaired or replaced at this time.
Apply a new coating of whitewash,

c. Replace the iron lintel over the fireplace in Room
B09 and repoint the dislodged masonry after the new
lintel has been inserted,.

d. Replaster the attic wall surfaces after repairs to
the slate roof, wood sheathing and lath have heen
completed.

--__H,--H--
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COMMANDING OFFICER'S HOUSE
RECOMMENDATIONS

RECOMMENDATIONS FOR FABRIC REMOVAL

The following is a summary of the building elements
which should be removed from the Commanding Officer's
House due to material deterioration, lack of historic
integrity or to enable further investigation of historic
fabric. Refer to the preceeding sections (1-6} for
descriptions.

Remove:

Extericr

a.

The copper ridge cap and replace as described in
Section 1b.

b. The 300 linear feet of cast iron snowrail and re-
store as described in Section lc.

¢. All copper gutters, eave flashing and down conductors
{those on porches included) and replace as described
in 2a and 2b.

d. All flashing around cupola, skylights, dormers,
chimneys and porch roofs as described in 2c.

e. The roll roofing on the wing porch, southeast eleva-
tion, replace as in Section le.

f. The sandstone stairs on the northeast porch and
replace/restore as described in Section 3f.

g. The present aluminum storm sash and replace as in
Section 4d.

Interior

h. The recent jambs of the frame between Rooms 101 and
102 to determine if there are pockets for sliding
doors in the walls, if the doors are still in place,
or if there is evidence of sidelights or a similar
element.

i. The recent jambs of the frame between Rooms 103 and

104 to determine if there are pockets for sliding
doors and if the doors are still in place.
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COMMANDING QFFICER'S HOUSE
RECCOMMENDATIONS

The present stairs in Room 209 to determine if there
is physical evidence of the stair arrangement illus—
trated in this place in the 1878 plan.

RECOMMENDATIONS FOR FURTHER STUDY: COMMANDING QFFICER'S
HOUSH

Exterior

a‘

Determine the exact cause of past slate roof leakage
and correct accordingly.

b. Conpduct a repointing test on the brick as described
for the Main Arsenal.

¢. Determine the most efficient and visually undisturb-
ing method for providing handicapped access to the
building.

Interior

d. Determine if any of the original gas light fixtures

can be relocated and reinstalled after wiring for
electricity. Explore the possibilities of obtaining
fixtures similar to the original, as shown on the
following pages. Check with the manufacturer to
determine reproduction possibilities, if similar
original fixtures cannct be found.
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GARAGE
RECOMMENDATIONS

RECOMMENDATIONS

The Garage is in good physical condition and has not
experienced any major material deterioration. Exist-~
ing problems are the raesult of lack of maintenance
and are easily correctable.

ROOF

a. Repair the open seams in the roll roofing with
mastic.

ROOF DRAIMAGE SYSTEM

a. Repair the seven open seams in the gutters, clean
of carrosion and vepaint. Replacement will prob-
ably be necessary within the next 5 to 10 years.
Consideration should be given to replacing the
galvanized gutters and downspouts with copper;
although the initial cost is somewhat higher,
future maintenance costs will be considerably less.
A regular maintenance program should be initiated
to keep gutters and downspouts free of debris.

b. Replace the missing down conductor on the scutheast
corner of the building. Install wire baskets in
the gutters at the openings of the downspouts and
install splash blocks at the base of each to
direct water away from the base of the building.

. Remove the wood and bricks which are stored alony
the rear and southwest walls to help eliminate
moisture retention in the masonry.

MASONRY

The extaerior brick is in good condition and, at this
time, no repointing is required. The mortar, however,
was analyzed to determine composition and proportions
for use if pointing is needed in the future. Results
of thig analysis are included in a separate volume,
Paint and Mortar Analysis.

MILLWCRK

a. If the three windows, each approximately 2 1/2 by
4 feet in size are to remain closed for security
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GARAGE

RECOMMENDATIONS

reasons, the plywood coverings should be caulked
around the edges to prevent moisture leakage to
the window frame behind and te the interior.

Repaint the wood cornice and soffit after correct-
ing the leaking gutters. Recaulk the Garage door
openings and repaint the doors, after properly
preparing the surfaces.
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GATEROUSE
RECOMMENDATIONS

RECOMMENDATIONS

The Gatehouse is in fair condition, having suffered
from roof and ground drainage problems, lack of
maintenance, vandalism and an interior fire. The
first repair priority is to correct the leaking roof
and charred rafters, followed by repair of the roof
and ground drainage, repointing of deteriorated mortar
joints at the base of the building and repainting of
the wall surfaces. The window sash should be replaced
when the future use of the building is decided.

ROOF

The hipped slate roof has not functioned as a water-
tight skin. Many of the ridge slates have loosened,
approximately two dozen have fallen off, and water has
leaked through to the wood roof sheathing and the
interigor. The wood bed molding, eaves and soffits
have deteriorated due to improper detailing at the
eaves.

a. Remove the 184 sguare feet of roof slate and
replace the rotted wood sheathing, charred rafters
and ceiling joists beneath with new pressure-
treated decay-registant wood., The entire hed mold
and soffit (approximately %6 sguare feet)} should
also bhe replaced. Reuse of many of the slates as
possible and replace missing slates with duplicates
in size, color, and exposure. Detailing at eaves
should be improved to prevent future rotting of
sheathing. A slight extengion of the slate or
flashing over sheathing would be adequate.

b. Replace the 12 linear feet of chimney flashing
with new copper step flashing.

ROOF AND GROUMD DRAINAGE SYSTEM

The gatehouse has no gutters or downspouts nor is the
detailing at the eaves correct. Roof water, therefore,
iz allewed to run over and seep into the roof sheathing,
bed meolding, and soffit boards causing rot conditions.
The ground water drainage presents a more serious and
difficult problem to solve, Ground water from the
adjacent hill flows directly into the Gatehouse area,
and 1s causing shifting of the ground contours at the
base of the building. The ground level at the northeast
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GATENQUSE
RECOMMENDATIONS

and northwest elevations is at present approximately 2
to 12 inches above the original. Free water has been
running down the hill in great encugh guantities to
shift the entire front southwest corner cclumn 2 inches
out of position.

a. To relieve the problem and prevent future deterior-
ation, gutters and downspouts may be installed.
A preferable soluticon, however, would be to
correctly detall the eaves when a new roof 1is
installed. By flashing over the edges of the eave
beards with copper, extending the slate further
over the sheathing and installing a properly de-
tailed copper or wood drip molding, the problem
can be alleviated without significantly altering
the appearance of the building.

b. A retaining wall with subsurface draina should be
constructed along the north side of the concrete
walkway to control the water flow and soil ercsion.

MASONRY

The majority of the exterior brick and mortar joints
are intact, although paint is peeling from all the
surfaces. Mortar has deteriorated due to the ground
drainage problems and, in the chimney, due to the
action of rainwater.

a. Repoint the entire chimney (50 sguare feet), the
csandstone foundation sills {approximately 52
square feet) and the brick courses directly above
this (approximately 78 square feel) on the north-
east, northwest and southwest elevations. The
appropriate mortar recipe has been determined by
a laboratory analysis and is included in a separate
volume, Paint and Mortar Analysis.

b. Remove loose layers of paint and dirt from the
walls with a stiff fiber brush after all repairs
to the roef and ground drainage systems have been
made. Repaint with color to be specified.

MILLWORE
A1l of the four original window sash have heen removed

and the openings boarded over for security. The front
door is still in place, but the glass areas have been
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GATEHOUSE
RECOMMENDATIONS

boarded over and the deoor damaged by vandals. The east
window frame of the northeast elevation has been
damaged by fire.

Ad. If the building is planned to be actively used in
the future, the northeast window frame and all feour
window sash should be replaced with new wood (2
windows at 2'-11" % 4'-10", 2 windows at 1'-8" x
2'-8"). The entrv door should either be repaired
or replaced, Since vandalism seems to he a problem,
some security means will be necessary. Unbreak-
able glass such as Lexan, wire screen window covers
or heavy window shutters are possible solutions:
the unbreakakle glass bkeing the least offensive
both wisually and historically.

b, Paint all wood trim with exterior alkyd paint in
the chesen color,

INTERICR
The interior framing and finish have been damaged by
fire concentrated at the northeast corner, the location

oL the original heating stove {(now missing).

a. Replace the damaged porticns of the ceiling plaster
and lath.

b. Install a cast iron heating system.

c. Paint brick walls, plaster ceiling and weod trim
with alkyd paint in choscn colore.

RECOMMENDATIONS FOR FABRIC REMOVAL

The following is a summary of the building elements
which should be removed from the Gatehouse due to
material deterioration. Refer to the preceding sections
f1~5) for descriptions.

Exterior:
a. Remove the 184 sguare feet of roof slate and replace
rotted sheathing and bed molding and charred rafters

as described in Section la.

b, Remove the chimney flashing and replace, as described
in Section lb.
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GATEHOUGE
RECOMMENDATIONS

7. RECOMMENDATIONS FOR FURTHER STUDY

a. Study design alternatives for the construction of
a retaining wall with subsurface drains along the
north side of the concrete walkway.
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PAINT ANALYSIS: METHODOLOGY

An investigation of the exteriox and interior painted surfaces
was undertaken on the Main Arsenal, the Commanding Officer's House
and the Gatehouse to determine the paint history of each building.
Exterior finishes were studied on the Garage. The process involved
cutting a small bevel through the entire paint layer seguence on each
chosen surface, Each laver was then sufficiently scraped back and
studied in-situ with a hand-held microscopa to enable further identi-
{ication and analysis of the paint. Numerous samples of cach repre-
sentative element were studied in this way to ensure that complete
sequences were being identified. TIn addition, since a paint color can
differ according to its location, exposure, composition and type of
pigment and medium used, several samples on each element were compared.
The acecumulation of dirt, wisible berween the paint layers as a thin
dark film, was a further aid in correctly identifying periods of appli-
cation. A laver of paint which has heen exposed for an extended period
collects dirt and dust, which causes an imperfect bond with a subse-
quent paint layer. This dirt layer and the poor adhesion allows iden-—
tification of each finish layer and provides a relative measurement oOf
the length of time the layer was exposed. The use of glazes and varunish
can be of further aid in identifying layers.

After exposing the paint layers in the sequence, each layer was
then described using an appreopriate celor mame, and recorded chrono-
logically on the following charts. Horizental slots on the charts have
been assigned time periods im order to develop a peneral outline of the
color schemes. Paint layers on the various architectural elements
within each space applied at similar time periods are aligned on the
charts. The horizontal recording of the paint layers on all of the
charts will correspond so that color of all elements at approximately
one time period can be determined. The recording of paint layers in
this way can be of substantial use beyond color documentation., Theose
clements missing paint layers, having excessive paint layers or having
inconsistent sequences can be readily observed from the charts. Rela-
tionships between various colors can also be recognized. These in turn
can be an aid in identifying areas of paint removal, replacement,
alterations and additions. WNewer elements within each space have heen
identified with arrows pointing down to the first paint layers. Ele-
ments with early layers that have renained exppsed to the prasent have
been identified with arrows pointing up to these early layers.

Paint samples in this study have not been color coded since the
exact time af restoration for the buildings has not been determined.
When this decision is made, one paint layer per sample will be coded
with the Munsell System of Color Wotatien. This system identifies the
exact hue, chroma and value of the color by a code numbey, so that the
correct color can be reproduced for repainting.



FXTERTOR

Finishes:

Masonry:

Millwork:

Alterations:

MAIN ARZENAL

The exterior walls were originally unpainted.
In 1852, the bricks on both the Arsenal and
the Commanding Qfficer's House were painted
"ordnance c¢olors" which was a medium orange-
brown lime-based paint, Although there are no
vigible paint particles remaining on the brick,
it i=s assumed that the Arsenal matched the
Commanding Officer’s House in its color scheme
until the 1930"s when hoth buildings were
sandblasted.

The wood window frames, sash, sills and tower
doors were originally painted dark green as on
the Commanding Officer's House. They were
later painted brown when the masonry was
painted mediym crange-prown. Paint seguences
beyond these layers are incomplete dus tao the
abrasive effects of weathering, lack of
maintenance and possible paint removal. However,
careful study of pre-1900 photographs sugmests
that the wood snowrail was painted to match
the stonework and window frames.

The lower portions of the tower doors were
removed when the concrete loading dock and
paving werc added in the 1940%s, A wood and
wire mesh safety fence was added to the tower
roof, as was a modern flagpole. Concrete curbs
have been added around the basement windows,
and aluminum eaves were added over those on

the rear elevation.




MATN ARSENAL

INTERIOR

FIRST, SECOND AND THIRD FLOORS

Finishes:
Walls: All plaster walls were also painted tan
originally.
Millwork: All wood window trim on all floors was

originally painted tan and remained this
color until the 20th century,

Cast Iron Columms: The columns were painted to match the
woodwork.

slterations: The existing pressed metal ceiling panels on
the first and third fleors were installed over
the original plaster ceilings in approximately
1913. The second fFloor ceiling panels may have
been added later, in 1920.
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EXTERIOR

Finishes:

Masonry:

Millwork;

Alterations:

COMMANDING OFFICER'S HOUSE

The exterior masonry surfaces were originally
unpainted. Tn 18532, the bricks on hoth the
Commanding Officer's House and the Main Arsenal
were painted "ordnance colers"” which was a
medium prange-brown lime based paint. The
sandstone trim was not painted. A later coat

of light orange-brown was applied over the
first. The color scheme of the exterior was
altered in approximately the 1880's when the
brick was painted vellow. Tt remained this
¢olor until the 1930's when the exterior masonry
was sandblasted to remove the paint laver
build-up. The sandstone rrim was painted white
at gcme time between the 1900's and the 19307s
and remained that way until the sandblasting.
The raised brick pilasters on the corners of

the walls were also painted white during that period.

The original wood trim was painted dark green
as evidenced by paint found In the graim of the
wood, The millwork was painted a medium brown
shortly thereafter in approximately 1852 when
the brickwork was first painted medium orange-
brown. It remained this color when the brick
was painted light orange-brown and Tor a por-
tion of the period when the walls were vellow.
Dark green paint layers were located zbove the
brown layers and were likely added in the
first decade of the 20th century. Since the
sandblasting in 1937, all millwork has been
painted white.

The bay window was added to the northwest
(rear) elevation before 1876 and was originally
painted medium brown. The basement stair
enclosure was added later, probably after

1876 but before the late 1880's. It was
originally painted to mateh the light orange
brown of the masonry; its window openings

have recently been covered with plywood. The
window from Room 103 was changed to a deoor at
the turn of the century when the interior changes
to that room were made. During the 1880's,
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COMMANDING OFFICER'S BOUSE

the cast irom porch and snowraill were added.

A 1ist of contracrors dated June 30, 1887 lists
the "furnishing and putting up iron werk for
piazza on Commanding Officer’s Quarters” by

£, W. Walls and Company. These elements were
originally painted brown to match the wood

trim. The porch was later painted vyellow-browm,
and then dark green., It has remained white since
the 1930's.

At the turn of the century, the original front
door and sidelights were replacad with the
present front deor, and leaded glass fanlight
and sidelights. In addition, the aval window

on the front elevation of the wing was added and
the cupola window sash were altered to gne—over-
one pane, wood sash with cepper sills. During
the 1920's, the weood porch on the northeast
elevation was added, Many of the old paint
layers were removed fvom woodwork and the
painted masonry surfaces were sandblasted in

the 1930's. All window sash are replacements.
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BASEMENT: Rooms B01-B10 I
Finizhes: l
Walls and ceiling: All walls and ceilings were originally white- l
washed. WNeo fraces of color were found on the
samples eéxamined.
Millworks: All doors, door frames and window frames I
were originally grained, however, only two
doors retain the exposed graining layer. l
Alterations: All window sash are replacements. Only two I
plaster cellings are intact in the basement,

COMMANDING OFFICER'S HOUSE

COMMANDING OFFICER'S HOUSE
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Alterations?

FIRST FLOOR: Room 101
Finlshesa:
Walls and ceiling:
Millworlk:

COMMANDING OFFICER'S HOUSE

Walls were oviginally painted cream and cornice
and dentils light brown. In the 1880%s a multi-
chromatic seheme was adopted, with rose walls,
light orange-brown on the cornice and medium
crange—brown in the dentils.

All door frames and baseboards were originally
painted cream. In the 1880's baseboards were
painted rose, door frames and plinths were
orange-brown, and recessed panels in the frames
were a darker orange-hrown,

The original front door and sidelighls were
replaced around the turn of the century. The
plaster celling ls very recent. The inner
reveal edge of the door frame leading from 10L
to 102 ia more recent than adjacent millwerl.
This reveal should be removed to determine if
gidelights were once attached, or if sliding
doors were once contained within.
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FIRST FLOOR: Room 102

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were originally painted medium yvellowy—
brown, with cornice and deuntils a lighter
yellow~brown, TIn the 1880's, walls were
painted a medium orange~brown and the enta-
Llature of the pilasters framing the doorways
was painted three shades of orange-brown.

Millwork was originally painted cream and in
the 1880's was painted with two tones of
orange-brown, as in Room 101, with lower
baseboards dark orange-browmn and upper base~
beards lighter orange-brown.

The original acanthus leaf motif in the
ceiling centerpiece has been removed, probably
when the light fixture was replaced. The
ceiling hags been replastered recently. The
plywood wall closing of f the stair hall {Room
107) is also new.
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FIRST FLOOR:

Room 103

Finishes:

Walls and

Millwork:

Alterations:

ceiling:

COMMANDING OFFICER'S HOUSE

Walls and cornice were originally painted light
yellow-brown and the ceiling cream. In the
1880%'s, walls and ceiling were light brown

and the cornice alternated light and darker
brown.

411 millwork was originally painted cream.

In the 1880's, lower basehoards and doorway
plinths were painted dark grey-browni upper
haseboards, door and window frames and shutters
were painted light brown with darker browvm
accents on all the recessed panels.

The picture mouldings were added slightly

after the original constructlon. The mantle
appears to have been added around the turn of
the centurv. A piece of trim was added in the
aarly 20th century fa the doorway reveals
between Rooms 103 and 104, which may have
closed off the original sliding doors. The new
reveals should be removed to determine if the
doors arge enclased. All sash are naw.
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FIRST FLOOR: Room 104

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S ROUSE

Walls and cornices were originally light vellow-
brown. Walls were later painted medium grey
and in the 1880's the cornice was paintad

shades of light and medium browm, as in Room

103,

A1l millwork was originally ecream. 1In the
1880%s, millwork was painted shades of light
and darlk brown to match Room 103,

The picture moulding was added some time after
the buflding was completed and before 1380,

All mash are new, as well as the boockcazes.

The cefilng and top moulding are also very recent
alterations,
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FIRST FLOOE: Eoom 105
Finishes:
Walls and cedling:
Millwork:
Alterations:

COMMANDTING QFFICER'S HOUSE

Walls and celling were originally cream. In the
1880's the walls appeared to have been painted
orange-brown.

Millwork was originally cream, and later
grained.

After the 18380's, possibly at the same tine

the door from Roem 106 was cleosed and the china
cleset in Room 106 was installed . a doorway
was cut into the wall originally sepavating
Room 105 from the main hall. At approximately
the zame time, the door in the north window
opening was added.
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FIRSYT FLOODR: Room 106

Finlshes:

Walls and cediling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls, cornices and ceilings were originally
painted light yellow-browm. In the 1880's,
walls appear to have been painted cream, while
cornice, ceilings and plaster centerpiece
vere varied shades of crange-brown,

411 millwork was originally painted ecream and
gubsequently grained. TIm the 1850's it was
painted varying shades of orange-brown as in
Roomg 103 and 104. The china closets and new
mantlepiece were added in the early 1900's.
Sashes, sills of the closets and the mantlepiece
were stained and varnished. The closet panelling

‘wag painted cream,

The bay window was added within 10-15 years of
the building's completion. WMissing lavers -in

the middle of the sequence on the baseboard and
lower surround under the bay window iIndicate that
bookcases approximately 2 feat high may have been
installed arcund the turn of the century. ' They
were removed in the 1930's5-1940's. The china
cabinets and fireplace surrounds were added
around the turn of the century at approximately
the game time as the front deor and sidelights

in Room 101, The early paint layers on the door
leading to Room 102 do naot correspond to millwork
on the rest of the room, but rather to that on
Room 108, This and the evidences that the

hinges have been changed indicate that the door
wag moved to its present location in the 20th
century, probably at the time the doorway in 108
was closed off, o
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FIRST FLOOR: Room 107

Finishes:

Walls and ceiling:

Millwerk:

Alterations:

COMMANDING OFFTCER'S HOUSE

As in the other parts of the hall, walls were
originally medium. yellow-brown and medium
orange~brovn in the 1880's.

Millwork was oripinally cream and later
painted varving shades of orange—browm.
Stair treads, balusters and newel posts were
varnished.

The door to 106 was closed off and a
closet constructed in Room 107 around the
door, prokably at the same time rthat the
china closets ware installed. The top
panels of the east door to Room 109 were
removed and glass and muntins Installed in
the 1940's or later. Plywood £ill in the
doorway leading to Room 108 is very recent.
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FIRST FLOOR: Room 108

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDIRG OFFICER'S HOUSE

Walls and cornice were originally painted
light vellow-brown.  The cornice was
painted light red-brown scon afterwards.
In the 1880's, walls were first painted
light brownm and then dark green, while the
cornlce was light olive.

Millwork was first palnted cream and subse—
quently covered with dark graining. In the
1880's the cclor scheme was first dark olive
on the lower baseboards and dark brown on
upper basebeards, olive on door and window
frames and plinths and darker olive on doors
and recessed panels of the door and window
frames. All trim was next painted green to
match the dark green walls.

The mantle and picture moulding appear to

have been added arcund the turn of the century,
The celling was replastered recently. All
sash are new. Plywood fill in the doorway
leading to Room 107 is vervy recent,
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COMMANDING OFFICER’S HOUSE

FIRST FLOOR: Reom 109 & 109A

Finishes:

Walls and ceiling:

Millwork:

Alterations!:

Walls were ovriginally light yvellow-brown and
brown or dark brown in the 1870's/1880's,

Millwork was painted cream and then covered
with 1ight graining. 1In the 1870's/1880"s,
31l elements were painted cream with the
brown wall cpleor and medium brown with the
dark brawm,

The oval window in 1904 was added around the
turn of the century, probahly when the wail
between 109 and 1024 was added. The east
door and frame to 1N9A do not match the
sequences on the woodwork in 109 and are not
original to the space. The celling was
replastered recently.
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FIRS5T FLOOR: Reoom 110

Finishes:

Walls and celling:

Millwark:

Alterations:

COMMANDING OFFICER'S HOUSE

The original walls were light yellow~brown and
painted light brown in the 1870's/1880's.

Millwork was painted cream and then grafned
until the 1870's/1880%s, when it was painted
vellow-brown.

The north wall was constructed around the
1880's. 1t appears that the west door to Room
106 was c¢losed and wainscoting added about the
same time. The upper panel of the door between
Room 109 and 110 was removed and glass and
muntins added around 1880-+90. Cabinets were
comstructed on the west wall arcund the turn

of the century., The ceiling was replastered

in the 20th cencuty.
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FIRST FLOOR: Room 111

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were originally light brown and painted
orange=-pink around the 1880's.

Millwork was painted cream and then grained.
It was light brown at the time the walls were
orange-pink.

Changes from the wall configuration shown in
the 1876 plan and that found at present appear
to have been made in the 18807s. The west wall
and recessed portion of the north wall were
original; recessed sections of the east wall
were also original but treated as part of Room
112: the south wall and projecting portions of
the morth and east walls were added to enclose
the room, The ceiling was 2lso replastered

at this time. Wainscoting and cablnets were
added around the turn of the century. Sash

is new.
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FIRST FLOOR: Room 112

Finishes:

Walls and ceiling:

Millworlk:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were originally yellow-brown and painted
medium to light grey-brown in the 1880's.

Millwork, including stalr stringers and treads
was originally grafned until the 1880's, when
it was palnted grey-brown, with stair treads
red-brown. The sidelights and north doorway
were first varnished and later painted grey-
brown, §tair balusters and railing have always
been varnished.

In the- 1880's, the west wall was closed off
and the stairway changed from a straight run
to a dog-leg. Changes are apparent both from
the differences in the paint sequence and
splices on the baseboard and stair stringer.
Sash and accoustical tile ceilings are recent
additions,
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FIRST FLOOR: Room 113

Finishes:

Walls and ceiling!

Millwork:

Alterations:

COMMANDING OFFICER’S HOUSE

walls were criginaily light brown znd painted
light blue-green in the 1880's,

Millwork was grained until the 1880's, when it
was painted medium brown.

Shelving was added in the 1870's or 18807s.
The celiing was recently refinished.
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COMMANDING OFFICER'S HOUSE

FIRST FLOOR: Rooms 115, 116 and 117

Finishes:

Walls and ceilings:

Millwork:

Alterations:

Paint on walls in Room 115 was identical to that
in Reom 112, Walls 4n 116 were covered with
wainscoting and recently-applied plaster,
Ceilings in both rooms are covered with accous-
tical tiles, Brick walls and plaster ceilings
in Room 117 were originally covered with white-

wash. Walls were painted medium olive in the
188075,

All woodwork in these three rooms was grained
through the 1880's.

A wall and doorway was comstructed between Rooms
117 and 118 around the turn of the century
when an ice box (Room 117A) was added. Wain-
scoting was applied to Reom 117 at this time,
Sagh is recent.

79




FIRST FLOOR:; Room 118

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were originally whitewashed and painted
medium olive in the 1880's.

Millwork was grained through the 1880's,

The west door frame and baseboard were added
in the 1950's and 1960"'s. The ceiling was
replastered in the last decade.
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COMMANDING OFFICER'S HOUSE

FIRST FLOOR: Room 119 and 1194 (114)

Finishes:

Walls and ceiling: Walls in Room 119 were originally painted light
brown and ceilings cream, while walls in 1194
{114) were whitewashed. 1In the 1880%s, walls
and ceiling in both rooms were medium olive,

Millwork: Miliwork in both rooms were grained through
the 1880's.
Alterations: The wainscoting, splash rails and chdirrails

may not have been painted until after the sink
and cabinet shown in the 1876 plan were
removed. The baseboards were added around the
1950's,
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FIRST FLOOR: Room 120

Finighes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFTICFER'S HOUSE

Walls in Room 120 were oripinally light brown
and painted medium olive in the 1830's,

Millwork was prained through the 1880's.

Sash, cellings, basehoards and the infill in
the former-doorway to Room 109 were added
around the 19507s,
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SECCNE FLOQOR: Rocom 201

Finighes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER’S HOUSE

Walls and entablature were originally painted
light yellow-hrown. In the 1880's, walls were
painted medium eolive and the entablature three
shades of olive.

Baseboards and door trim were originally painted
light tan and doors were grained. ¥Tn the 1830's
door frames, pilasters and door stiles were
painted light olive, baseboards, plinths and
recessad panels, dark olive. The northeast door
wags covered with red-brown gralning.

Bookcases were added on the south, east and west

walls after the turn of the century. The present

flooring was laid dewn at the same time,
The top cornice moulding and accoustical tile
ceiling were added recently.
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SECOND FLOOR: Room 202

Finlches:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls and cornice were originally vellow-brown
and painted cream in the 1880's,
¥

Millwork was originallv painted cream. 1In the
1880's, shades of light and mediom piak-broun
were applied in the same multi-chromatic
pattern found inm Rooms 103 and 104.

Both the ceiling and the sash are relatively
recent.
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COMMANDING OFFICER’S HOUSE

SECOND FLOOR: Room 203

Finlshes:
Walls and ceiling: Walls and cornice weres originally light yellow-
brown and painted light brown and cream, respeoc~
tively, in the 1880's,
Millwark: Miliwork was originally cream and painted
shades of pink-brown similar in pattern to
Room 202 in the 1880's.
Alterations: The window sgash, cornice moulding and wallboard

in the shower stall and particle board ceiling
wera all added relatively recently. Plumbing
fixtures are also modern.
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COMMAMDITHG OFPFICER 'S HOUSE

SECOND FLOOR: BRoom 204 and Z204A:

Finizshes:

Wails and ceiling: Walls were ariginaglly painted light yellow-
brown, the cornice cream and ceiling a
slightly darker cream. In the 1880's, walls
were light grey or light brown, and the cornice varying
shades of pink-brown and ceiling gray. Closet
walls in 2044 were unpainted.

Millwork: Millwork was originally.light yellow-brown.
In the 1880's, upper baseboards, doar and
window frames, shutters and doors were painted
light brown and lower basehoards and recessed
panels painted medium brown.

Alterations: The 1876 plans show a wall slightly west of the
present wast wall in 2044, evenly dividing the
space between 204A and Z03A. Sometime in the
first half of the 20th century, a new wall
with baseboard was constyucted in the present
location. Window sash and the lower cornice
moulding were added relatively recently.
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COMMANDING OFFICER'S HOUSE

SECOND FLOOR: TRoom 205 and 205A

Finighes:

Walls and ceiling:

Hillwork:

Alterations:

Walls were originally painted light yellow~
brown and the ceiling a light orange-—browm.
In the 1880%s, walls were painted medinm
pink-brown, the cornice two shades of the
same color and the ceildng dark grey.

Millwork was originally cream in both 205
and 205A. In the 18B0's, wood trim was
painted two shades of pink-hrown as in Room
202, Z03 and 204,

Plans dating from 1876 show neither the north
closer in the northeast corner, nor the door
leading to it., The east wall of the closet
and the door and trim appear to date from
the early 20th centoery., Window sash and the
lower cornice mouldings were added relatively
recently. As discussed cnder Room 204, the
wall and closet shown in 2054 in the 1876
plans were removed and a new partition added
in the 20th century. TPlumbing fixtures were
probably added at this time.
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SECOND FLOQE: Room 206

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were originally light yellow-browm and
painted gray-brown in the 18807s,

Millwork was originally cream and painted grey-
brown in the 1880's.

As discussed under Room 205, the west wall
was added in the 20th century., The accous-
tical tile ceiling and wallboard in che
claset area were added recently,
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SECOND FLOOR: Reom 207

Finishes:

Walls and celling:

Millworlk:

Alterationa:

COMMANDING QFFICER'S HOUSE

Walls were originally light yellew-Lrown and
cornices gray-brown. In the 1880'=s, walls were
light gold or olive with cream/light brown and
light grey/gray brown cornlces, respectively.

Millworl was originally painted cream. In

the 1880'=s, it feollowed the bichromatic

gcheme found in Rooms 202, 204 and 205 with
light and medium brown to match the gold walls
or light and medium prey to match the olive.

A deor in the northeast corner of the room
originally led to Room 208, as sbown on the
1876 plans. Only one layer of wallpaper
covers the infill for this door, indlcating
that the change was relatively recent. The
sash, lower cornice moulding and ceiling were
added in the last 20 years.
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SECOND FLOCER: Room 208

Finishes:

Walls and ceiling:

Millwarl:

Alterations:

COMMANDTING OFFICERTS HOUSE

Walls have been recently covered with wall
board and paper and tile wainscoting which
obacure the original wall surface. The ceiling
appears originally te have been light brown,
and light grev-brown in the 188075,

Noor and window frames, door and shutters were
originally painted crgam and then graimed through
the 18B0's.

As discussed under Reoom 207, the door to that
room was clesed up relatively vecently.
Fixtures are all modetrn.
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COMMANDING OFFIGER'S HOUSE

SECOND FLOGR: Room 200

Finishess

Walls and ceiling:

Millsrork:

Alterations:

The south and east walls were originally painted
light yellow-brown and the celling light grey-
brown., In the 1880's, the walls were green and
and the ceiling dark grev-brown.

Millwork, including baseboards, stair treads
and risers was grained through the 1830's. The
deor to 207 was painted cream and later light
vellow-brown, the deoors and frames to Rooms 210
and 211 and the frame fo Reom 201 were grained
through the 1880's,

The 1876 plans show curved stepz leading to a
landing with doors to 207 and 208. The door to
208 and stairs appears to have been changed in
the 1880's or 1890's, but the lower stairs seem
te be even later in construction. Ghaosts of
shelves appear on the north and south walls and
the doorway to Room 207. Removal of the present
stairs may disclose the original stair outline
and more complete Information on the changes.
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SECOWD FLOOR: Ropom 210

Finishes:

Walls and ceiling:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls were painted light yellow-browm coriginally
and light grey-browm in the 1880°s.

Millwork was originally grained but was painted
grey-brown in the 1880's.

The closet and door in the northwest corner

af 210 were added in the 1880's and were
painted the same grey-brown color. The ceiling
and sash are relatively recent,
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COMMANDING OFFICER'S HOUSE

SECOND FLOOR: Room 211

Finishes:
Walls apd ceiling: Walls in 211 and the adjoining cleoset were
yellow~-brown originally and olive in the
188" s,
Millwork: Millwork was grained until the 1880's, when
it was painted cream.
Alterations: The north door leading to 210 is not shown

on the 1876 plan but appears to have been
original. The cornice moulding and ceiling
date from the early 20th century. The
original marble mantle has been painted white.
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COMMANDING OFFICER'S HOUSE

SECOND FLOOR: FRoom 212

Fipishes:

Walls and ceillng: Walls were painted light and yellow-browm
originally and olive in the 1880's.

Miliwork: Millwork was grained until the 1880's, when
it was painted cream.

Alterations: Sash and ceiiing are both new.
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COMMANDING OFFICER'S HOUSE

SECOXD FLOOR: Room 213

Finighes:
Walls and ceiling: Walls and ceiling wera first painted light
yellow-browm. TIn the 1880%s, walls were light
grey-brown and ceilings light vellow-brown.

MilIwork: Millwork was grained until the 1880's, when it
was painted grey-hrown.

Alterations: Sash were recently replaced,
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SECOND FLOOR: Room 214

Finishes:

Walls and celiing:

Millwork:

Alterations:

COMMANDING OFFICER'S HOUSE

Walls follow the same pattern as Room 213.

Millwork was originally grained and painted
grey-brown in the 1880's.

The 1876 plan shows a dvorway and tub reom
between rooms 214 and 215. The original
surface on the south side of this wall is
currently covered with wallboard, but the
walnscoting dates from just before the 1880Q's,
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COMMANDING OFFICER'S HOUSE

SEGCOWD FLOQR: TRoom 215

Finishes:

Walls and cedlding: Walls were originally light yellew-brown and
painted medium yellow-bhrown in the 1880's,

Miliwork: Millwork was grained until the 1880's, when

it was painted cream,

Alterations: Sash and accoustical tile celling are recent
additions. See alteratifons on Room 214,
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COMMANDING OFFICER'S HOUSE

ATTIC
Finisheat
Walls and ceiling: The walls and ceilings wexe orlginally whitewashed.
Miliwork: RBaschoards, window and door frames and doors
ware originally grained as was a portion of the
closet. The south side of the closet has only
the base coat for the graining. The exposed
graining layer is the criginal.
Alterations: The two dormers in Room 305 were added at the

turn aof the century.
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CUPQLA: FRoom 401

Finishes:

Walls and ceiling:

Millwork:

Alterationsa:

COMMANDING OFFICER'S HOUSE

The walls were originally painted a lighr bluye
green, the cornice and ceilings were cream,

Baseboards and window frames were originally
grained,

The original sash were replaced at the turn of
the century. The stair balunsters were varnizhed
until very recently when they were painted.
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GARAGE
Finishes:

Millwork: The northwest garage door frame and the south-
west door and frame were originally painted
vhite and have mainly remained that color
since congtruction in the 1930's. Weither the
window frames or sash were acressible.

| Mazonry: Unpainted.
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CATEHOUSE
Finishes:

Millwork: The exterior deor, door frames and window
frames were originally painted a medium
brown, very close in coler to the sandstone
trim on the bullding. All of the window
sash have been removed.

Brickwork: The exterior brick walls and chimmey were
originally painted with a lime-based paint
light tan in color., This has been covered
with the present red-browm laver of latex
paint which has not bonded well with the
previous lavyer.

Alterations: The window openings have been coverad with

plywood.
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I1. MORTAR ANALYSIS

Samples of original mortar each weighing 5 to 8 cunces were removed
from protected areas of the Arsenal, Commanding Officer's House, Carage
and Gatehouse and subjected te laboratory analysis, Samples were tested
to determine composition, proportions and aggregate size according to
ASTM C-136 and ASTM C-35.

The samples were assipned the following letters to facilitate their
processing in the laboratory:

A, Main Arsenal brick mortar

B-1. Main Arsenal uatertable hed mortar

B-2. Main Arsenal watertable pointing mortar
C. Commanding Officer’s House brick martar

D. Garage brick mortar

E. Gatehouse brick mortar

Fellowing are the results of the laboratory analysis and recommended
mortar mixes ko be used for vepointing.
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AMBRIC TESTING & ENGINEERING ASSOCIATES OF VA, INC.

REGISTEREL ENGINEERS TESTING LADORATORIES
& INSFECTORS # 8 CHEMISTS #

4110 Wheeler Avenue
Alexandria, Va. 22304
(703) 370-3100

Report No. V-785 27 November 1378
Building Conservatrion Technology, Inc, Re:! Test: ASTM: € 85, € 135,
1010 Vermont Avenue, N,W,, Sulte 1117 Chemical

Washi'ﬁgtnn, D .Co 20005

Gentlemen:

Attached are rasults of tests taken on slx (6} aamples of
hardened mortar,

Our laboratory work consists of determination of propartions
of conatituent materials, gradation of extracted aggregate and
percentage of iron oxide content.

Test results are given in attached tabulation sheets nos. 1 and 2,

Respectfully submitted,

q‘-—fﬁ.’u}.lt L AYILE

P, Wo Williame, P.E,
Executive Vice President

WHE/FWW:bco -
Attachment
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1.

Main Arsensl

MORTAR
Brick Pointing Mortar
a. Froportioms:
1 part by volume white portland cement
1.7 parts by volume hydrated masons llie
6.3 parts by velume sharp white sand
b. Aparepgate:  shall be sized to conform to the following
Sleye Size % Passing
HNe, & i00.0
No. B 100.0
Ko. 1A 49,7
Ne. 30 0.6
Ne. 50 40.1
No. 100 31.6
Ne. 200 5.4

C. Color: final mortar color shall he white

Note: White portland cement hazs bheen substituted feor the natural
cement used in the original mortar mix due to the Inavaila-
bility of natural cement. Vltimate strength and appearance
of the mortar will not be significantly altered by this
substitution.

Stone Peointing Mortar

a. Froportions:

10 parts by velume wlite portland cement

& parts by volume hydrated masons lime

15 parts by volume black and white sharp sand
1 part by volume dry red iron oxide pigment

b. Aporegate: Ghall conform to the follawing size gradation

and shiall be an equal mix of black and white
sharp zand.
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MORTAR

Sieve Size £ Passing
No. 4 100.0
Ho. 8 99,2
No. 18 81.2
Ho. 30 72.1
No. 50 a6.2
No. 100 19,5
No. 200 4.9
?.5YR
c. Color: Dry mortar color shall match Munsell Code 474

and the color of the sandstone.

d. Joint finish: Joints shall be flush with the surface of
the stone and stippled to match stone texture,

Note: White portland cement has been substituted for the original
natural cement.
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MORTAR
Commanding Qfficer's House
1. Brick Pointing Mortar
a. Propartions:
1 part by volums white portland cement
2.65 parts by volume hydrated masons lime
9.14 parts by volume white sharp sand
h. Aggregate: shall be sharp white sand conforming to the

following size gradation.

Sieve Size %4 Passing
No. & 100.0
WMo, 8 G9.5
No. 16 79.9
Ko, 30 60.2
Wo. 50 43.0
Ne, 100 19.4
No. 200 3.8
c. Color: final wmortar color shall be white.

Note: White portland cement has been substituted for the natural
cement nsed in the original mortar mix due teo the
inaccessibility of natural cemenf.

2, Stone Feinting Mortar

Ser Main Arsenal, Stone Pointing Mortar.
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MORTAR

Gatehouse

1, Brick Pointing Mortar

a. Proportions:

10 parts by volume white portland cement

14 parts by volume hydrated masons lime

25 parts by velume black and white sharp sand
1 part by volume dry red iron oxide pigment

b. Aggregate: shall be an equal mix of black and white sharp
sand aud conform to the following size gradation,

Sieve Size % Passing
No. & 134.0
No. B : 100.90
No. 16 30,4
Ko, 30 B7.6
No. 50 42,1
No, 100 36.1
HNo. 200 7.2
2. Stone Pointing Mortar

See Main Arsenal, Stone Pointing Movtar.
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Garage

1.

Brick Pointing Mortar

A .

b.

Proportions:

1 part by volume grey portland cement
i.6 parts by volume hydrated masons lime
5.4 parts by volume sharp white sand

Aggregate:

Sieve
Hiva
No.
Vo,
No.
Mo.

Ho.
No.

MORTAR

shall conform té the following gradations.

Sizae

4

]
16
30
50
100
200
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% Passing

140.9
B6.8
4.9
6l.6
36.9
20.9
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Egerﬂm

{original)

1
2
3
4
5
%
7
a8

wQ

10
11
12
13
14
15
16
17
18 {exisiling)

PAINT AND MORTAR ANALYSIS

PAINT COLOR - CAST IRON FORCH

Coloxr

mediuvm bhrown
mecium brown
medium brown
yvellow brown
yellow brown
dark greaen
vellow brown
dark brown
Cream

white

white

white

white

white

white

white

white

white

rYunsell Code

5¥R 3/4
5YR 4/2
10¥R 4/4
2.5Y 6/6
2.57 6/6
56 2/2

2.5Y 7/6

5Y
5Y
5Y
5Y
5Y

HB.

5¥
5y

NS,
ND.,

5Y

2/2
8.5/2
9/1
B.5/2
9,/1
15
5/1

G /2
25

25
a/1
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APPENDIX B-5

COMMANDING QFFICER’S HOUSE HISTORIC HEATING SYSTEM
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HISTORIC HEATING SYSTEM
FIELD DATA

INTRODUCTION

The hot air hecating system in the Commanding Qfficer's
House dates back to the original (1847) construction,
although extensive modifications to the system are evi-
dent. There iz gteam radiation in the building today,
but it wasg installed at a much later period. This re-
port presents our findings and conclusions on the his-
torical development of these systems, focusing upon the
original hot air system and modifications,

FIELD DATA
The following heating system components are in evidence:

a. Rectilinear grille floor and wall registers with

wheel-operated dampers, on the first and second floors

(Pigure 1). These redgisters are typical of ones we
have cbsearved in late 19th and early 20th century
buildings,

b. Circular “spiral-grille" floor registers on the first
floor (Figures 2 and 3}).

<. Three magonry heating chambers in the basement.
These contain steam fin tube heating ceils and feed
three respective systems of hot air ductwork (Figure
4 and Figures 14-17).

d. Two fresh air intake tunnels in the basement: a
common tunnel for the two heating chambers in the
main section of the house and a separate one for the
wing heating chamber (Figure 5).

e. A 1/2" valved humidification water supply near the
entrance to each furnace. In one of the furnaces
this continues into the heating chamber wheve the
1/2" fube is coiled on top of the fin tube, perfora-
ted with pin holes, and pinched off at the cnd.

f. ©Original ceoal and coal ash starage chamber underneath
the front porch and accessible from the basement.,

g. Four fireplaces each on the first and second floors
of the main section of the house (i.e. one in each
room; total of eight fireplaces; none in the attic).
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A metal fireplace radiateor shield on one of the fire-
places on the second floor of the main section of the
house (Figure 6). Field inspection failed to rewveal
any indication of the date of manufacture.

Two fireplaces on the second floor of the wing.

Capped, rectangular, sheet metal duct stubs in rooms
B03 and B07, below the fireplaces in rooms 104 and
108; remnants of ash chutes.

Masonry ash chutes for two fireplaces in the main
section of the house, rooms 108 and 202.

Iron swing doors at two openings into the mASONry
chimney base in the wing basement which appear to
be ash doors:; typical of iron doors found in old

residential coal boilers,

Five small openings (approximately 6" x 8") with
hinged steel doors, just above the baseboard in the
main attic on the southeast and northwest walls,
which open into the wall cavity {Figure 7).

Twe sets of fairly recent thermostats and humidistats
in the first floor hallwavs, controlling the heating
chambers.

Cast ireon steam radiators in the first and second
floor bathrooms.

Five chimneys: {four in the main house and one in
the wing.

Figures 14-17, at the end of this report, contain our in-
ventory of the historic hot air heating system.
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ANALYSTS - DEVELOPMENT OF HEATING SYSTEMS

Based on our knowledge of nineteenth and twentieth cen-
tury heating practices we can form a hypothesis about
the historical development of the system that accounts
for most of our field observations. However, some sig-
nificant gquestions remain unanswered; their resclution,
like the verification of our systems hypothesis, must
await the discovery of additional construction documen-—

tation. Qur hypothesis of the system and i1ts development
follow,

Gravity System, Masonry Plues, Historic Floor Registers.
The original 1847 heating system, like most other insti-
tutional* systems of ite day, was a cecal fired gravity

hot air system. Hot air rose from the basement to the
various rooms via masonry flues which are integral with

the chimneys and therefore were part of the original con-
struction. Although changes have been made sc¢ that fire-
side floor registers are found in only a few rooms, we be-
lieve that originally the hot alr entered each room
through a floor register located beside the fireplace.

As registers go, the remaining samples are magnificent and
are certainly historically significant (Figures 2 and 3).
These registers are circular, are set in a marble surround,
and have elegantly curved spiral openings with a matching
spiral cover which is manually rotated to restrict or per-
mit air flow. The typical location for these, with respect
to the fireplace, is illustrated by Room 204, as shown in
Pigure 16.

Fireplaces, Ash Chutes, Gravity Exhaust.

Ninetsenth century heating systems were almost always
“100% fresh air”, with no return and recycling of -heated
alr as in a modern day system. Although there is a gues-
tion of an attic return system at the Commanding Officer's
House (discussed below) we believe that the heating system
was basically a 100% fresh air system, Fresh alr was in-
troduced from the cutside to the furnace at the cellar

*Residential systems in New England depended primarily on
fireplaces for heating, but furnaces with sheet metal
ducting did start to spread in the mid-nineteenth century.
It i3 our expesrience that masonry flues were more typical
than sheet metal for institutienal projects.
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leyel, was heated, rose to the rooms, and displaced room
air out of the fireplace flues, Thus, the damperless
fireplace flues acted as exhausts.

The fireplaces themselves were operable, so the gravity
warm air heating system could be supplemented. There

is evidence that an ash chute was originally built into
each fireplace below the grate. This lead to one of four
ash closats in the basement. One fireplace has a masonry
ash chute; other ash chutes were rectangular sheet metal
ducts, as indicated by the two existing capped stubs
(Figure 14},

By the time the 1876 plans were drawn, three of the four
ash chutes from the second floor fireplaces had been
bricked over. The fourth ash chute had been converted
to a hot air supply, and the floor register in this room
had been floored over. Similarly, three ash chutes from
the first floor had been converted to hot alr supply and
adjacent registers covered. Evidence of flooring over a
register can be seen through a hole in the basement ceil-
ing peneath Room 104, The fourth ash chute on the first
floor had been bricked over and the floor register re-
located to the ingide partition.

Heating Chamhkers

The heating chambers as now existing are rectangular
masonry structures with steam fin tube installed within.
The fin tube creates rising convection currents which
supply the flues with het air. Steam comes from a dis-
trict heating system.

Presently, there are three heating chambers in the cellar,
two in the main building and one in the wing. Two of
these are free standing brick structures, the third is
built into the base of the two scuth chimneys in the main
building. The three chambers supply hot air to the flues
built intc the chimneys. The heating chambers have

barrel wvaulted roofs just below which are flat metal top- .

plates that cover the entire top of the chambers. This
top-plate hag small cutouts for each supply duct. OQOrigi-
nally, the steam piping in heating chambers was probably
several horizontal banks of pipes, but now each heating
chamber has stesl fin tube steam radiation suspended
about halfway between flocor and top plate.

We are unable to resolve whether the three chamber scheme
was original. &As engineers, we strive for systematic

18
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repetive solutions to today’s design problems, and assume
that cour forebears did the same. Then why are two of
the chambers different from the third?z

Given that masonry flues were originally built into the
five chimneys, one would expect that three identical
furnaces would have been employed to derve their respec-
tive flue systems. It is vpossible that masonry flues
were not original to the wing but were original only teo
the main house. In this case, the chamber kuilt into the
two south chimneys of the main house could have been the
only heating chamber, feeding both sets of flues in the
main house. There is evidence of capped ductwork that
might originally have connected the north flues to the
south heating chamber, The location of the coal vault
supports this hypothesis. It appears to be specifically
located to serve this heating chamber easily; the routes
from ceal vault to the other two heating chambers are
circuitous. Under this scenario, the wing would have
originally been unheated. At some point the two free-
standing heating chambers were built, one serving the
two north chimneys of the main house, the ¢ther serving
the wing.

An alternate scenario is that originally there were three
coal fired furnaces serving the three flues systems as
shown in the 1876 plans. These were then replaced with
heating chambers, possibly in 1906 when district heat-
ing was installed at the Armory.

We do not believe that an 1847 structure would have one
central boiler sending steam or hot water te multivle
heating chambers. This central approach came into use
in larger buildings some 20 years later and, unless this
was a very early trial, it is doubtful that it was em-
ployed here, expecially considering the infant state of
the art in steam and hot water systems at the time.

Details of the unigue south heating chamber are shown in
Figures 8-13.

This chamber has a total of 19 flue openings, twelve of
which are capped or bricked over. only one opening (still
in use) exists in the top plate; the remainder are in the
walls of the chamber. Some of these openings are low in
the walls of the chamber and thercfore uselass for gravity
heating. The purpose of these copenings is 3till uncertain
It can be conjectured that these formed part of a return
system, discussed later.

11
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HISTORIC HEATING SYSTEM
ANALYSIS

Fresh Air Intake

Presently, the fresh air intake for the gravity heating
system is from cellar window intake louvers which ars
ducted down into brick tunnels in the ecellar floor. (See
Figure 14.) We believe this wag the original method but
it cannot be verified. An optional method would have been

gerely to open cellar windows, but this was not commonly
one.

Energy Source

As noted, coal was the original energy source for the
heating system, and, sometime in 1906 or later, a conver-
sion to district steam was made. Coal was originally
stored in a large chamher underneath the front porch.

Two manholes at grade below the porch (labelled "coal®
and "coal ash" on the 1876 plans) and an lron plate door
from the basement provided access to the coal storage.

Relationship of Cavity Wall to Original Heating System

The 1876 plans show a cavity wall in the building, and we
have verified its existance in the mwain house by dropping
a plumb bob from the attic., The cavity descends from the
attic to basement floor level., The attic contains five
small openings with steel access doors, located just above
the baseboard on the north and south walls cf the attic,
{see Figure 17)which open into a "x18" shaft which

drops several feet and then opens to the full cavity. The
wall is open horizontally {(not ducted) with brick headers
as ties at regular intervals. Since there are no headers
in the elevations, we guess the cavity wall is 20" with 8"
wythes and a 4" cavity with the headers in the interior
wytihies. The second Floor wall is about 22" thick which
leaves some 2" for strapping, lath and plaster. It appears
that the extericor wall at the attic is 8" exterior masonry,
6" cavity (4" + 2" projection}, 4" interior masonry and &"
stud wall and nlaster.

3ince the 1876 drawings show a connection between the
cavity wall and the south heating chamber in the wall
{between B0l and B02), it was conijectured by the Park Ser-
vice that perhaps the cavity wall was associated with

the heating system. Another possibility is that the cav-
ity wall was one of many experiments on the control of
moisture in walls undertaken during this periocd (e.g. the
oiling of the walls of the Arsenal building}.

Baged on the analysis of the existing heating system

given above, we believe that the caviiy wall was not
a functional part of the heating of the first and second

ig
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HISTORICAL HEATING SYSTLEM
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floors. Since the cavity is connected to the attic, the
possibility of a link to an attic heating system exists,
Our knowledge of hot air behavior leads us to believe

that a gravity supply of hot air to the attic from the
gouth chamber would not have been possible. First of all,
there is no fireplace flue leading from the attic to ex-
haust the air (an operable skylight would not work, since
heat loss would exceed heat supply). Second, gravity does
not provide enough motive force to spread the heat from
the chamber around the four walls of the house - rather
the heat would rise locally at the closest point to the
chamber. Third, the mascnry in the first floor wall just
above the heating chamber would absorb most of the heat,
allowing little, if any, to reach the attic. Fourth, if the
intent was to supply heat to the attic, it would have been
simple and systematic merely to extend a masonry flue to
the attic as to the cother rooms, particularly since the
chimneys go right through the attic.

Discounting the use of the cavity wall as an attic supply,
the possibility of its use as a "return” arises., Qur in-
clination is to discount this as well, merely because we
are not aware of any return systems this early. Typically,
heating systems were 100% cutside alr, with no return
(sometimes called "ongce through" systems)., Therefore, the
doors from the cavity te the attic would only have been
for meisture control.

In spite of our inclination to the contrary, & case can pe
made that the cavity functioned as a return system. In the
south heating chamber, there are bricked up low openings,
and low openings (below the steam coils or other heat trans-
fer medium) are proper for return. In this scenario, hot
air supplied to the first and second floors by the heating
system would rise by gravity and enter the attic. The

five deoors from the attic to the cavity would be opened,
permitting the cold downdraft in the cavity (caused by

heat transfer out the wall) to suck return air back down

to the heating chamber. {(An incidental benefit of this
return air route iz heating of the attic.)

The 1876 drawings show a cavity to heating chamber connec-
tion in the southwest wall of room B0l {Figure 1l4). Field
obgervations also indicate the possibility of a second
connection running in the northeast wall of room BOL.

Both connections join the cavity in the southeast wall of
the house to the southeast wall of the heating chamber,
The chamber appears to have double walls in the southeast

19
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and northwest sides. The northwest double wall is vis-
ible in FPigure 14; the southeast wall appears to have
been a doubkle wall on each side of the entrance to the
geating chamber, althongh the westerly half ig no longer
ouble. |

Under tiis hypothetical return system, air would enter

the attic openings and, cooling, fall down the wall cawv-
ity, through the southeast wall connections, into the
southeast double wall of the heating chambher, and then
through low openings into the chamber itself. However,

it could not have passed through the wall connections from
the southeast, over the chamber to the northwest double
wall because the return air would be heated in passing over
the chamber and then could not sink down to the openings
intc the chamber. For theze (northwest) return openings,
one would posiulate & connaction from the northwest exter-
doxr wall ef the house to the northwest double wall of the
heating chambey. There is no visual evidence of such a
connection.

This hypothetical return system would compete with the
fireplace flues (which attempt to exhaust the air supp-
lied to each room) which did not have dampers.

In fact, the return could have overcome the flues only i1f
there were no cellar fresh air intake system to the heating
chamber (s). Therefore, whether or not the existing fresh
alr intake system was original becomes critical to the
hypothesgis ©of a return system. If it Aid exist, the out-
side source of fresh air, combined with the exhaust through
the fireplace flues, would effectively short <circuit the
cavity return. If it didn't exist, perhaps the connection
0f the cavity to the scuth heating chamber shown on the

1876 drawings was indeed one of the earliest return systems.

Later modifications to Heating System
Modifications since the heating chambers were converted
to district heating in 1906 have included:

® Dbricking over two first floor ash chutes and install~
ing side-wall hot air registers,

# installing a floor register in room 108 in addition to
the existing hot air supply through the original ash
chute,

# installing a side-wall register below the sink in
front of the "closet" between the =zouth bedrooms
(room 203}. All wall registers and some floor regis-
ters are rectiliniear grilles with wheel-operated

20
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dampers, dating from the early 1904's {cf. earlier
description of original floor registers and Figures 1,
2, and 3).

e steam radiaters were installed in several rooms,
mainly in bathrooms in the wing

e steel fin tube replaced the original steam piping in
the heating chambers. (Steel fin tube was first used
when fin tube was developed in the 1%30's and 1940's.)}

i .
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NATHONAL PARK SERVICE X JUK19 ‘D1
North Atlantic Region
l i rER O 15 State Sireet l'l_i Faurer 15
INK fm %
Eaoston, Massachusetts 02108 5 :‘.‘:.L:M.n
KAR (P} i L i
I i L
June 12, 1981 ] _—4{;1.5‘;:.‘-;37;; .
ZZ‘_“’"“_TEC'_“]
T2
I T
1 W
Memorandum ] e P G _:jd, ]
S L i Su-ti Fing t _r i
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l To: Files T g Sem |
|} 05 Feapona ' { T
l From: Associate Regiomal Director, Planning & Resocurce Ire%'ﬁﬁ"étm—
Subject: Trip Report - Springfield Armory - May 29, 1981 3]
I The purpose of the trip to Springfield was to arrive at decisions affecting

the future development of the arwory absent the ccmpletion of the Development
Concept Plan. The DCP i3 on hold pending the revision of the cooperative
agreement with Springfield Technical Cormunity College. The basis for dis-
cussion was the chart listing alternatives contained in a drafr DCP (copy
enclosed). Each element of the chart and the decision reached is listed below,

Visitor UsefInterpretive Core: Agread upon Alternative 2

the need for better signing, It was suggested that we discuss with
the College, the problem of bringing visirors through the College
parking area and whether it would be possible to consider redesign-
ing the parking area to allow safer access to the park.

Cultural Resources: Agreed that structuras and grounds will be preserved
as they existed in 1968. Under this concept, the lozding dock stays:
the Park feels very strongly that interprerive possibilities would be
enhanced by removing the loading dock. All recognize that preserva-
tion pelicy might change and if sc, some time in the future a stronger
argument far removing the dock may be presented. Selecting a ne-action
alternative on the dock preserves that option.

Building 1! Since we agreed to move Administrative Headquarters to Building
13, this frees up the interior of the Commandant's House for other
uses. We agreed that the new guldelines o be issued under the
revisions to the Historie Preservation Act will be the basis for
arriving at a leasing proposal for the Cotmandant 's House.

l Visitor Access and Parking: Agreed upcn Altermative 1 while recognizing
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Building 10: Azreed that the Park will issue a sbort-term Special Use -
Permit, probably 1 year, to the Springfield Police Department for
uge of the building as an offica. This permit should not allow
any further modifications te the interior of this building.

& short-term action item is to use available lapse monies to do
some downspout and roof work on this building. The problem is
finding a project supervisor to do this preoject. The work was
originally scheduled for this spring, but the freeze on hiring
persennel caused us delay in a Salem project which, when completed,
will free up an individual to do the work at Springfield. I will
discuss this problem with Blaine Cliver.

The Park will iIssue a one-year permit to the Springfield Police
Department for construction of an horse corral and exercise area

in the playing field in front of and to the right of Building 10.
This permit must require the rastoration of the site to its present
condition when the permit expires.

Building 13: Basement will be used for storage and utilities. First
fivor will be used for interpretive exhibits and in the future an
area for an audic/visual presentaticn. The second floor will be
vsed for storage, library/workshop, and edministrative purposes.
Additional fire escapes will be necessary when these uses ogeur on
the second floor. Third floor—-for the time being, this floor will
remain vacant., The idea of placing insulation directly an the floor
is acceptable.

Puilding 33: This building will be stabilized. ¥o use is proposed.

Landscape: When the Arvmy area was declared excess in 1968, the City
regraded the terraces in front of the arsenal building and Building
10 to create playing fields. They alsc used the area behind the
Commandant's House as a dump area for trash, limbs, leaves, etc,

The Army had terraced the area originally because of an erosion
probdlem. The area is generally wet and contains a number of springs.
The regrading by the City to create playing fields has caused the
erosion problem to reappear. The steep slopes adjeining the playing
fields are also hard to wow and there is a pessibility, because of
their steepness, that they will slough. The trash area behind the
Commandant's House is a2 haven for rats and is generally messy in
appearance. Ve agreed that the Park would send us a sketch map of
their ideas on how this area should be vregraded. Gemerally, the Park
is thinking of returning the terraces to their 1968 appearance. There
may also be an option that would allow us to. simply regrade the azrea
to prevent iurther ercsion and toc allow gentler slopes for mowing.

In my estimation, moving earth around to the degree that appears to
be necessary may be a mejor project costing several hundred thousand
dollars. Lesser work to solve admittedly severe problems with
ercsion and mowing should cost Jess, ¥We will await the Park's sub-
mission of the sketch map. In any case, we did agree the pool, rose
garden, etec. would nor be recreated.

T TN e W e . I‘III'IIII My W N e s e
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The Park agreed to send us a list of the pew Board of Trustees for
Springfield Technical Community College.

The City sidewalks adjoining the site are generally in bad condition,
We agreed, however, that the Park would accept no responsibillty
for maintaining those sidewaiks. The Park can, hawever, remove
grass, weeds, and trash in the area between the sidewalk and the
wall surrounding the armory to prevent deterioratioen of the wall.

This report will serve as guidance for development purposes pending the
completion of a DCP.

Charles P. Clapper

/! A
'j -
\Uadis 1 iiif*———x"

Enclosure

Concurred g@ftﬂa ﬁ é{fﬂd

Steven H. Lewis
Acting Regional Directar

cc:  Acting Regicnal Director, RAR
Superintendent, Springfield Armery NRHS
E. Kallop, Operations, NAR
D. Pitcaithley, Cultural Resources, HNAR
K. Melson, Planning & Design, NAR

‘Assistant Manager, Team North Arlantic, DSC
reservation Center, NAR
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UAR (D)
May 13, 1351
¥ezorandua
To: Superintendent, Springfield Armory National Eistoric Stte
From: Acting Regional Director, Jorth Atlantic Region

Subfect: Future Use of Sprinzfield Armory Buildipgs
4 few facts and/or assumptions about Springfield Armory -

e have started nmegotiaticns with the Cormwmity Collegz to amend the
cooperative agreement. This negotiation process will tale tine,

The Teveloprent Concept Plan, which 1s to serve am the sufiding docunment
for Springfield, 1s being held in abayance pending the outcoma of
our negofiaricna wirh the College.

Zven though we vere suscessful in justifying and receiving davelopment
dellars for initial rehabilitation of the structures at Springfield,
it 18 wvnlikely that addiriopal bilg developmenr dallars are forth-
coning,

It 1s posaible to accomplish a number of projects at Springfiels using
eyclie, repalr/rehab, maintenance add-ez, lump swm, lapse programs,

A lot of people have alraady decided what directions we should take ar
Springfield. :

It 13 a matrer of formalizing and agreeicz upon those dacisions,

Even though we canner formalize tha Developrment Concept Plan until we complete
our negotiations with the College, it Is possible to set down our decisions on
the future development so that we can move forward using deoilars other than
develovment programs. A meeting has been set wp for May 29 at Springfield ro
make the decisfons necessary for us to procesd with projects that may bhe funded
through eyelic, liop sum, ete. :

The primary fasue sesma to be: bullding use, that ia, space allocarion within

Sulldings 1, 13 awd 10; interpretation and the effect on buiiding restoratien,
and the landscaping ang parkiag,




.

Enrlosed with thia memorandum ars coples of selected pages from the draft
Developmeat Concppt Plan, The information is general, but I believe the
charts can be used as a gystazatic oethod of determining whar decisions need
to be nade.

Basic reference documents available for Springfield are the Statement for
Managerent, Assesszent of Altermatives (draft), Cooperat{ve Agreemeat [(curreat),
Cooperative Agreement (revisionsa), and the Interprative Prospectus. Tor those
of you in the Regilonal Office, I have put together one set of these documeats
and they are available for your perusal at Ponnie's desk In the office of
Planning & Resourecs Preservation., I urge that you familiarize yourself with
them prior to the weeting on the 27th.

R}
—

6&\43”1 S Ao
2N ‘,?’
Steé; H. Lewis

-

Encleaures

cc: Deputy Regiloral Directer
Acting Associats Reglonal Director, Operations
Associate Regional Director, Administzation
Cultural Resgurces
Preservarion Center
Compliznce
Planning & Design
Assistant Manager, Team North Atlantle/DSC

CClapper:veca  5=-11-~81
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ENABLING LEGISLATION



Public Law 93.48¢4
93rd Congress, H. R, 13157
Octobar 26, 1974

En ga B8 STIT. 146}

To provids for the extabilebiment of the Clara Rarton MNativoad Hixtorie Sita,
Larflend © Johao BRey Posstl Heda Matjonal Moboment, Oreron: Andfe I{rer
Izdizn Viilages Nzitional IHizlerte Hite, MNerth Dakptn: Sprinsfield Armory
Nedonnl Pgeric Site, Wixsnazhosants; Toakegpss InsGrute Nepoeal Histone
Blie. Alzbaane: Xzrtin Ven Doren National iTleterie Bite, New Yor¥; and
Berwall-Batmont Yoopse Natlonal Histore fits, Waatiopton, Diecrict of
Oolumhis ; rrd for ciber purposck,

Be it enacted by the Scnate and Hovae of Bepresentatives of the
Lnited Slotes of dmerive in Congress aaecmwui Historic sited

eod paTional

nopDeTt.

TITLE ¥ betablislmeat,
Src 101, (2} Tnless otherwise provided hereafter, the Secretary pog oqulsi%l nn,
of the Interior {hereinafier referred 1o &5 the “Secretary™} is authar-
ized to vegoire by pourchese with donsted or epproprizted funds,. dona-
tion exschrnge, or by (ransier from aoothar Federa) agency such lands
and intere:ts ia lands ps herenfrer provided for esabtishment s5 units
of the nrtionsl park svstem, ss foilows:

{1) for escablishment cs the Clars Barion Nationz] Historic Clsrs Bamton
Site. Marrland, those lunds depicted on the map entitled “HBound. Notiersd HEls-
ary rap., Clarn DBarton Natienal Hiworie Site, Mm—shnd‘-'-‘e 13:‘1: Sty
masnbered WHE-CLBA 20,601 and dated February 1274, which
shall inzlude the land and unprovements oxcupted by Clem Bar- 36 USS 441
ton, founder of the Junericen Red Cross located at 3501 Oxiord »a%er
Road. Glen Echo. Meryland : Provided, Thet the sbove-mentioned
dend snd bnprovements may be avquired only by donztion: And
provided furzher, 'That the donation of suy privetely owned lands
withio the historic site mnay not be sccepted unless sand-until the
proparty Is Teeant;

{i) for esteblishmment ss the John Dey Fowil Beds Nutional Jom Duy Fessil
Monument. Oregon, those Jands depicted oh the wiap entitled Deds Xaiiesel
“Doundayy Msp, Jobn Doy Fosil Feds Nationa! Monnment?, $9m=2+%
numbered NMJIDFH-20004-4 spd dited June 1971 Provided, 20 U #31
That the natione] monvrnent shall not be establislied nunless and nEves
until the State of Oreron Honates or sovees Lo donnte the Thomes
Condon-Johin Day ioasil Beds, Cleme, snd Painied Hills State
Parks: Frevided further, That the Sectetary shell not soquire &
fee title interest to maore than one thousand zercs of privataly
ovned 1ands except by donation or exchange: Provided furrher,

Thnt the Scerawary shall desiguzte the principal visitor center 4 frras Cordes
the “Thomrs Copdon Visitor Center™; Yisiter Cexter,

{3) for estsblishment ps the Knife River Indizn Villzpes detization,
Kaotionnl Hismeric Site, Narth Dakote, those Iands depicted on the ERifs Myver
Insp entitled “Boundary Mep, Haife River Indisy Villages Jnéien ¥illaes
Neativnal Historie Site, North Dakota™, numbared 468-20,012 and oy eres ™
dated July 1970; M-

{4) for ewizblishment rs the Springfield Armary Nationzl 15 v 48
Historic Site, Marsschusetze, thoea lends depiciesd on the map note.
eptitled “Boundary bop. Sprinzfield Armorv Nadansl Historic Springiinld
Bite, hzsszenusetts”, numbered NIIS-SPAR-01,003 end dated wary Hailons
Jenuney 1974, ths oidest manuircturing arsans} in the Unitzd ﬂl,!""‘::'_.fr':—
Stetes: Provided, That the historic sits shall nat be established ys 1o seq
tnless uh ggreement 18 exeented srhich wil]l asure the historics) nete.
integrity of the site and until such lends os are pecded for the
historiesite are donnted for this purpass;
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Pub. Law 93-486 -2 - Detober 26, 1974

Tuskeges Inssin
tuts Netiognal
Hirtoric Sits,
i1k,

16 s 451
notae,

Fartin Trn
Suegn Netlon-
&l Eistario

Site, N. Y.
16 =7 451
natn.,

Fergazs]l prapelw,

soquisition,

Botice to con-
frgarisral coa-
miviens.

Publicstion in
Federw! Pegis-
tToar,

Adrmimfoetins,

18 ©SC 1.
16 5D 401.

Tuskeges Instia
tutn Nnstenzl
Historic S5ize,
Foed consTUS-
tlon,

iprrepriaslion.

{5} for esrablishinent as the Tuskegee Irmitute National His-
toric Sits, Alshamba. those lands depicted on the map entiiled
“Boundary Map. Tuskeres Institute Netional Historic Site. Ala-
bama”, numbered NHS-TI 50.000-C and dated Septersber 1973,
which shall include the home of Ecoker T T ashington, the Car-
ver Muscum. and an antebellnm proparty 2djzcent to the eampus
of Tuskerce Institute, imown &5 Grex Columus; znd

(6) for mtabhshment &3 the dartin Van Buren Nationa] His-
toric Site, New Tork. those Innds depicted on the map entitled
“Doundary Map, Martin Ven Buren Netional Fistorie Sita, New
Yerk”, numbered NIS-3CATA-91.001 and dated Jantery 1974,
whick shall inzlede the bome of AMurin Van Buresn, chghth Presi-
dent of the E'riiu:d-qh.LGS.

{b} The Secretary mey zlo s,cqurr-e parsonz] property arseciatod

with the cress referrad *c in subsoction fa) of this suction. Lapds and
interests therein owned Uy 8 State o any pelitics] subdivision therrof
which are acquired for the purpeses of subsection (2} of this saction
ma¥ be sequired only by donation .

 8re 102, (8) Whaen the Seeretary determines that sn adogpnata inter-
ost in lords has been acguired to constituie en sdminisrable unit for
each of the arees described in section 1 of this Act. ke mav, after noti-
fring the Committess on Intedor and Insular Afairs of the Urited
States Congress of bis intention to do o nt least fourtean ders in
rdvance, declare the establishment of such vnit by publication of &
hotice Lo tl:s.t effect In the Fe—de**r'r. Hegister. Such notice shall contain
& map of other deseription of the bunndedes of the enit, topether with
tn explanation of the interests Lcuuu-nﬂ end tne costs Wneident thereta,
The Secretary wey refrgin Irom scoviring property ior szmablishment
of &ny unit authorised by this Act where. in his jud gment. satisfaciory
acrre\.:n'-rts ot donstions with respect to propeniies which are neaded
for the protactmn end adminittratien of & particuiar nait have not
been consunmated with the owners of such properties.

{b} ITending ithe esizblishment of encii wnit snd. thereafter, the
Sceretery shali adminisier the properiy sccuired pursuanc to this Act
in accardance with the provisions of the Act of Aupust 25, 1816 (19
Stst, 535}, as amended end supplemented. and. to the extent applica-
ble, the provisions of the Aet of Anguer 23, 1925 (49 SHtat. B0G), es
amended.

See. 103, Notwithstanding any other provision of law, the Seeretery
i3 enithorized to construct roeds on real property 1n non-Federz] own-
ership within the boundaries of the Tuskegee Institute National His-
toric Bite. Any roads ro constructed shall be controlled and maintained
by the owners of the real property.

Sec. 104, There are authorized to be anprooriated such sums as may
be nocessary to esrrv out the provisioas of this Acl, not to exceed,
however, the following:

{&) Clarz Brroo Nutions] Historie Site, $812,000 for acquish-
tion of lands rnd intarests in lands and for Qev elonment;

{b} John Day Fesmail Beds National 3Mooument, S0, 00 for the
scquisition of lnnds and interests in lands and $4,435,200 for
development;

(e) Fnife River Indien Villeges I\atlonal Hstunc Site,
00000 for the acouisition of lands znd intserests in lands and
-$2,268,000 for development:

{_d pn:tgt“e}d Armory National Historie Site, 35,300,000 for
development;

L ..
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(¢) Tuskegoe Institate Nationz] Historie Sits, $185,000 for the
acquimition of Jands and interests in lends and $2,722.000 for
development; nnd : _

(f) YMartin Van Buren Nationnl Historic Site, $213.000 for
acquisition - of lands and interests in lands and $2,737,000 for

dovelopment.
TITLE X

S=zc. 201, Tn order to preserve for the benefit and inapiration of the
e of the United States a5 a national histocie sits, the Sewnll-
clmont Houre within the District of Columbin. the Seeretary of the
Interior iz suthorized to entar into & covberative agreement to assist
in the preservarion end interpretation of such housa,

Sre 202 The promerty subject to couperative egreement pursuant
to saction J01 of this MAct is hereby designated as the “Sewall- Belmont
Hotze Natione] Historie Sice™,

Src. 203, The cooporative apreement sball contsin, but shzll oot be
limited to, provisions that the Secretary, through the National Park
Service, shall have right of rovess at 2]f ressonsbie times to 2ll public
portions of the properiy covered by snch apreement for the purpose
of conducting visitors through such property end Interpreting i1 to
the pubiic, that no changas or zllerations shall be made in such prop-
exty exeept b¥ mutuxl egreement between the Searstery and the other
purties ta such agreersent. The sgreement 1nay contzin specific provi-
siens which outline in detail the extent of the participstion by the
Secretary in the restorstion, preservation, and maintenance of the
‘hisrorie site. : _

Szc. 204, There nre hereby suthorized to be appropriated such sums
BS My Ta hecestary (o errry out the purpasss af this Act, but noet to
excecd £500,000.

Approved Qctober 26, 1974,

LICTSLATIVE HISTONY:

BEOGSE REPCRT Hoe 93-1725 (Domon o3 Intarier wnd Inmulnr KfTetrs)
SEHATE IEPOST Yoo 931213 (fom. on Interior and Inzaler Affadrs)
CONGRESSICKAL FESTRD, Vol. 220 {2574}

Jug. 15, tendidirrd cnd posded Houvsd,

0o, B, ccm3idered snd (ossed Senats, exondéd,

Dety 16, House ponourrsd Ln Senxts ememdnenta.

arFg Pkt

Sewell-Salmomt
Houza Netignal
Hlasoric Site,
D. C.

1& Uso 46k
nota,

Conperative
rireamnTt,

dpmrepriation.
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A
Calendar No. 568

Min Coweress SENATE TEPORT
st Session No. 93-5%90

SPRINGFIELD ARMORY NATIONAL HISTORIC SITE,
MASS.

Decestrer 8, 1973, —Ordered to be printed

Mr, Baeng, from the Commitice on Interior and Insular Affairs,
submitted the following

REPORT

[To aceompany S. 2T

The Commitiee on Interior and Insular affairs, to which was re-
ferved the bill {S. 979) to authorize the establishment of the Spring-
field damory Natienal Historie Site, Massachusetts, and for other
purposes, having considered the same, reports favorably thereon
with an amendment and recommends that the bill as amended do pass.

An open hearing was hield on 8. 979 by the Parks and Hecreation
Subcomnmittee on November 6, 1978,

I'TRPOSE OF RBILL

The purpose of 8. 979, 23 amended, is to provide for the preserva-
tion and management of the Springfield Avmory as o Natienal Iis-
toric Site for the inspiration and enjoyment of the Ameriean people.
Tho Armory has already been determined to be nationally significant
and is » Hegistered National Iistoric Landmarle.

The proposal inchudes:

1. Acquisition by donation from the City of Springfield of the 3ain
Armory, Commanding Oficer’s Quarters and sufficrent land for sup-
porting sorvices, setting and buffer; acquisition of the Master
Armover’s Quarters, other liisteric struclures warthy of preservation,
and & strip of Iand to the sonthenst and nortlenst of the Dt A rmory
Irom the Comnmonwealth of Massachuseits, ’

2. Scenic controls covering the Parade and ihe exterior of the his-
toric structures presently surronnding it, on the northeast and soutle
cast side. This applies toland owned by the Commonwealth.

8. Acecess vighi-of-way through Comunmiwenlth Droperty.

4. Assurance of conlinuing presence of the nimas collection owned
by the Department of the drmy.

53-010




2

INVPATREL DESCRIWIION

The city-owned land, wpproximaicly 31885 neves, confaing fwo of
the major buildinzs—the Aain Avincry and the Communtling Otficer’s
Cuarters—and the original sites of the Master Armarer’s Quarters and
the Puymaster’s Qunters,

The structures are needed to dizplay the world fumous weapons
collection, interpred the Mistory of the Springiield Armery, and fo
accommodate the various needs aud interests of the visiting prulic,
weapons enthusinsts, schaltars, and reseavchers whoe will make use of
the proposed National Historic Site. Exnnples of such uzes inelude
study aveas, library, cuvatorvial ofiices, display rooms, settings for
speeial evenls, and the like.

Acquisition of the city-owned grownds will make it possible to pre-
serve the distinct identity and individuality of listorie Anmnory
Square, specifically those grounds at the vear of the Main Arvibory and
the Commanding Oficer’s Quarters. Iee acquisttion of a small strip of
land owned by the Counnonwealih is needed to provide continnity
and unity of the historic seene in the southern portion of Avmory
Snuare. Vimually, this strip 1s o part of the eity-owned property s how-
ever, it 1s owned by the Commonwenlth.

Subject to an wgreement with the Commonwealtth certain historie
stractures owned by them will poaibly be relocated withia the Na-
tional ITistoric Site. The Mazter Armorer’s Quarters will he velocated
to its original Jocation beslde the main avsenal bullding. In additian
other hwldings of richitectural importance will be considered for
possible 1elocation within the proposed park boundaries. These buikd-
ings are ]'Jz'esently locnted withiy thie area to the northwest of the
parade field and 1f not relocated will be demolishied during ilic con-
gtruction of the modern campus of the Springficld Techiiea) Com-
munity College. Relocating the Master Armorer’s Quarters will add
1o the integesty of the historic site and along with the other strue-
tures, in addition to the main areenal, will be needod Jor adininistem-
tive, study, classrooms, towr staging, special events, meetings, and
maintenance workshoep.

The proposal mecludes & recommendafion for scende and develop-
mental control over the Parade and the facade of the bistoric build-
tngs facing the Parade on the norvtheast and goutheast side, These
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buildings along with the parvade field will continne in the ownership
of the Conunonwealth and will be manazed divectly by the Sprine-
ficld Technical Connnunity College. The scenic and developmental
controls are necessary (o lnsure the preservation of the histovic setting
andt the environment of the propesed National Tlistoric Site. Fhe
buildings on the northwest side of the Parade, part of the modern
eollege developiment, are alrveady under construction and will be of a
cordemporary and massive senle. _

The proposed right-of-way through Commonwealth property is fo
provide nn entrance o the National Historle Site [rom Federal Street.,

Assurance of the continuing presencs of the svms eolleetion owned
by the Depariment of the Ay 35 proposed, since it 15 nn Ingeparable
part of the story of the Springficld Armory. Tk will form the busis
of interpretation, augmented by displays ol sudio-visual teclutigues,
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A total of 51.928 acres is proposed for inclusion within the stie of
which 20,517 acres woeuld be dounated to the Federal Government and
5606 neres would be preserved by the State of Massachiysetts, Visita-
tion 3s expected to be approxinately 28,000 the fiest year and grow to

approximately 52,000, The Departiment proposes to charge » 50-cent

acnission chavge.

The Advisory Board on National Packs, Historie Sites, Buildings,
and Movwinents endersed this proposal in its 63th wmeeting, Octo-
Liev 4—6, 1971,

COSTS AND COMMILTEE AMUNDMENTS

Beeause the Jand would be sequived entively thvongh donation, no
land acquisition costs ave o volved,

Total development costs ave expected 1o be about 85,565,000 over 2
five-year period with operational costs estimated ab nbout $355.000 a
year. The Comuiittee amended 8. 979 to Jimig the mmount authovized
far development to the anount stated above.

COMMITIEE RECOMMENDATIONS

e Committes on Interior and Insular Affairs in execufive session
on November 27, 1973, unanimously recommended ennctment of 8. 919,

as amended.
DEPARTMENTAL RETPOIRTS

The reperts of the Department of the Intevior, the Office of Man-
azement and Budget and the Department of the Army ard set forth
1 full as follows:

U.b. Dmanmaexr or e Iereiion,
Orrice or rne Seerprany.
Waskingten, DC., Auigust 37, 1073.
1ion, Mexny AL Jacisox, ,
Chedman, Cononiltee on Tnlerior and Insuler 4 faivs, U8, Senele,
Washington, H.0. ' '

Praw Me. Caramnyax: Your Commitiee Jtas yvequested the viows of
this Department on 8, 979, 5 bill “Uo authovize the estabilshment of
the Springlield Armery National Iistovie Site,-Massachusetts, and
for oiher purposes.”

Werecormnend the enaclment of the bill.

The bill authorizes the Secretary of the Intertor fo acquire by
donation sicch real or personal property ab the histeric Sprivghekd
Armory in Springficld, Massachusetts, as is adequate in his jndement
to constitule an adminishuble unit, The Seerctary iz to extablish the
Springlicld Avmory National Historic Site wlien he has seeapted the
donaied property and has rveached satisfactory agreements {1) with
the Commonwenlth of Massachuselts or atale agency or instru-
mentality for prezervation of Springfield Avmory Tands and buildinas
that are not in Federal ewnership, and (2} with thie Secretary of the
Army for retention or trausfer of tho arms colleetion nnd ofher
museum ohjects located at the avmory. The area is to be administcved
by (he Secretary in aecordance with the Act of August 25 10106 (59
Stat, 53453 16 U.S.CL 1. 24}, and the Act of Avgust 21, 1935 {49 Stat.

666: 16 U.S.C. 461 e seq.).
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Springlield is Massachusetts’ thivd lavgest city, with 1630805 in-
hiabitants in 1970, 16 s Jucated Do the western part of the State not. far
novth of Connecticnt, Interstate ITighway $0 runs in an east-west
alicmment Just north of the city, For neurly 200 YeRUs: the avimory has
been the heart of the Springficld area. From its neeption, the operut-
ing center of Springfield Avmory has been Avmory Sgunre, which lws
nbove the center eity and the Conuecticut Tiver, "Lhe Avinory Sqimve
complex coitaing a tree-covered parade and vavions historic buildings
once nsed for housing, administyation, manufacturing, aud storage at
the avmory, Since 19838, when the armory was deactivated, many of
ghese buildings have been used in conjunction with Springfield Tech-
nieal Community College.

The propesed national historie gite would jnclude tlee major
Avsenal Duildings: the commanding efficers quartevs, the paster,
armorer’s quarters, and the maie arsenal. The main arsenal houses the
Sprinpfield Armory Museum, which containg the ontstanding Denton
Avms Collection as well as other exhibits. The arms collertion includes
nobt only the products of Springficld Anuory but also fircarins that
illustrate the growth of the entive American avms industry,

Armory Square has retuined its identits and overall avchitectural
composition for the past 100 vears, The square’s size annd distinetion,
provided in part by its elevation and the jron fenee encloshug i, pra-
vide 2 degree of isolation from the adjacend urban envivonment. With-
in walling distanee of the proposed untional historic site is the quad-
rangle that s considered the cullural heavt of Sprinaficld,

The proposed Springfield Avmory National Historic Site would
commemorate the important vole of the Springhceld Armory in the
Nation’s military history. For nenvly 200 years, the armory was #
eenter for mannfacturing and development of small arms, preducing
weapons which achieved o justifed reputation for guality, nccuraey,
and dependability, For a substantial povtion of this thme, the mmory
made Springfield the small arms center of the world, The sita’s Listory
began in 1797, when Armeory Square in Springficld was selected o5 tha
Igeation for o magazine and laboratory for the development, produe-
tion, and storage of guns oy powder. Davine the American evoln-
tion. Avmory Square was the sife of important ordpanee manufaety-
ing and siorage facilities; it sevved ns'a supply depob for fhe entire
storthern theater of war, Following the Revolutionary War, in 1704,
Conaress oficially estallishied the Springfield Avmory, During the
lutter half of the 10th ceutury, from the time of the destruction of the
Harpers Ferry instollation in 1861, until the Rock Island Arsenal
began samne production of vifles in 1904 the Sprinaficld Armory was
the ssle supplier of mititnry soall arms manufactured by the 1.5,
Goveininent, Mozt of the United States Avmed Sevvices small arms
were developed in the laboralories af Sprinefleld Avmery until the
time that the armory was deretivated as a military jnstallation, in
Apri] 1968, -

1 addition to s historieal vole in the develomment and mavufacfur-
ing of smal} arms, Springfield Armery was also the site where Shay™ss
Jiebetlion was quelled. On Juwaey 25, 1787, the vebeliion of small
furmers under Daniel Shayeagainst alleged unfajr taxation ended at
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Springfield Avsenad, withe their defeat as they attenipted to seize the
magazine,

The Department believes that Springfteld Avinory vepresehls o
hevitage of Government arms deveiopment avl wanufacture that is
worthy of presevvation, In April 10063, the Armory was decicated as o
National Historie Landmatk, And at its 83t meetinge in Qetober 1971,
the Secvetary’s Advizory Doanrd on Nationnl Parks, Ilistoric Bites,
Buildings, and Monuments “heartily endovae{d] the estaldishment of
the Armory Syuare porlion of the Springtield Avmory as the Spring-
field Armory Nationul Hlistovie Site.” _

After deactivation in 1968, part of \nmory Square was conveyed to
the city of Springhield, whicl 1o turn leased w portion to Springheld
Avmory Museuny Ince, a nouprofit fomdation, for preservation and
management, Qiher parts of the Avmory were conveyed te the Cowm-
memwealth of Alaszachusetts. Tt became appavent. Lhowever. that
presevvation of the appearance of historie huildings, partieninrly thase
niarked for use by the Springfeld Toelnicnd Conumumity College, was
not nssnred. Furthermore, the foundation which managed the avms
collection enceuntered fonding difiicalties; sidzequent to wsucceasful
national fund-raising attempts, its ianagement nsked that the Na-
tiomal Park Serviee presevve and manage the armory as a national
historic eite. ]

Springleld Amvory National ITistorie Site would eneompass ap-
proximately 65 acres. The Uepartment propozes to acquire in fee,
throngh donation, 18.33 acres of land owned by the ity of Spnglicld
and a strip of 197 rcres ownedd by the State of Massachuserrs and uli-
lized in conjunetion with the coliege. Tho remaining 3161 neves wonlid
remain in State ownership, constituting a “Preservation Contvol
Aren”, pursuant to an amreenient tn he convluded with the State, that
wenld preserve the histovie appearance of the parade and the exisrvior
of struetuwres, including the Technical College, surrounding it. In addi-
tion, the Department swould concinde an agveement with the Sceretary
of the Avmy concerning the avnis callection and other musenia objeris

now at the stte. Since the arms collection is a koy feature of the historie.

site. the Department helieves that a satisfactery agreement shoutd in-
clude o loxn of the articles on a long term basis, subjeet to renewal, to
the National Park Service. A dvaft of an agreement eontaining {his
type of loan avrangement Lixs been negotinted; its sipning awaiis the
passage of lemslation creating the historie site. '

Beeanse Iand wonltd be acquirad entirely threugh donation. ne land
acquizition costs are involved. Fhe eztinted cost of opsration amd
mainienance 18 expected to be about $336.000 per year, A staff of 14
permanent and two seasonal man-vears of personnel is contemplated.

testoretion of the buildings neiuded in the proposed natianal his-
torie site wonld be necossary and we prapase undertaling developmoent
of mierpretive exhibits in the main ersenal. Dovelopment costs e
estimated to be about $3.3 million, based on Februari 1973 prices. Of
flris amount, $3 million 5 programmed for development of interpre-
tive exhibits in the main arsenal, and about 2.5 mitlion iz for huild-
mgs, restoration, and grommds work. The 83 million for development
of the nterpretive exhibits melndes a complete eatalosming of the
aris collection and presevvation or vestoration og needed,
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A onavears aned cozt data statoment s enclosed.

The Olfice of Management andd Dadpet las ndvised €hat there is no
ohjertion (o the presentation of this ey vort fram the standpoint of the
Achimindstration's prograun

Ehicerely vonns,
Dovynag T WeaesLer,
Acting esistant Seevetary of the Inferior

Enclosure,

U5 DEPASTMENT O THE PXTERION = TIDNAL PARY SEAVICE—SPENCLELD ABRAMDRY NATIONAL HISTORIC SIE

[Eir SIS ETeh B | Y42 LEY43 180r4-4

Exvticoetad gddinonsd eegradibires: B
Farsynaml SaIWiTna_ o o iiieiieimemeeeens BTLEND L0, B0) 2D 800 TIE, 02D 5103, 000
Bleerkae I Tég.a%0 1 ISS 00D L AT.003  1.BSD,0u0 E35, 400
T eeeccereoeieenemoemeaeaneaorer  JIBOIY LADIDOO0 3, 7ULO3D 2635000 1 GESCOD
e e LR e R = —) ply s

T oand piopEidy A g e e mra -
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alapmends L, -
01523075 (AL Wa s, srateslion, and i
lossace, dlaasing, fevsioondl, and gpias

e ab icdamation 1a0sibiZa) e c e e e oaas 357,000 393,430 357, 000 258, DE0 A55, 0060
T v e e e mmma s gi5. 030 eIl Gdn ;lﬁ 033 2 035 O'CI’J LG22, b
Bomsres i ammasy s o e e e T T T S SR
Telat ertimatod cagandilares: [Aan-years af ivilesn .
o ; i 1 % 5 15 16

LT L

—————— —_— e —_——

DevamdmnsT or e Anay.
Weashingion, PO, Qleaber 172, 1073,
Tlone Mewmy AT urnsuN,
Clatvpiting Commitioe on futesior opd Tisulne A ffairs,
L8, Seaeste, Washingtou. JLL,
Foan AN Coscoeay s Beferenee 35 made to vour request for the
1 icws of the Departinent of Dhedense an 5.0 070, bd Conmgress a Lill
Sla anthorize the eatabiminoent of the "xlnl*mfw]{l -"erm*, oatonal
INstovie Sate, Massiehwsetts, and Tor oflur burposes 5.
The purpose of the Lill is to provide authonity to establish the
Sprine el Admery Nationad Historie Site. It ulso would provide
authority for the Seevetary of the Interior to nerotiate with the Com-
yaenwenich of L\!J‘;‘-'lr*h;‘t{uts :‘,nd the ity of l‘11}1 inglield for the vae
of and not in Federal ewnership which comprised part of the Spring-
Gold Annory, and with the Seeretary of the Army for the use of the
Sprinsfieid "Avmery Muesewm Colleetion, housed at the Springfield
Armory
e IJ(-p.n.mvnt of the Lrny, an b(‘m}f of the Depavtiment of Te-
fenze. favers the bk This eollection is o great historieal value and
withopt parailel in the United Stotes. .‘u;umﬂfwld hastorie nHr. ihie
center of Aperien’s gaall arms production and development, s the
logival heme for the eolleetion, It s felt that wetention of the col-
fertion at Springheld will commeorate the Aoy’ contritation
tutlm Nafton throurhont its hztory,
QL the Imﬂmm'r regsens., the 10 parkment of the Aoy an behalf
of the Departraent of Defense, recommends that the Litl by faverably
constdered.
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The vrimetieeat eof s il will cawse nin i!i!}'.'H'l.'l‘*l INCroeast 1 h"{l.:_ﬁlt.
UrY reqrHrenents af the Dupmertinient off Defenae. _
Flals veport s been coovdinated soith (he Deparhinent of Doferise
m aecordanee wirh procedures preseribed by (e Seerets vy ! Defense,
The Ofifce of Muanagement s Badzer adviees that, fram the stasd-
point of the Aduinistiation's prageaim. ilree is no objestion to the
presontafion of tiiz repovi for the consideration of the Commitfes,
Sheereiv,
Meeaay R Svavy.
Aelivg Secretary of the drny.

Tsowevyive Orrmer or rie Porpsimasr,
Girrer or Aixaavarexr axn Buneer,
Wanhingion, 0.0, Septendier 7, 172
Tlon. Ty M, Jacisos, . '
Chaivmvan, Commitice ow Interior and fisular A fFairs, U.S. Aeaate,
New Senele Ofiee Buwlding, Waskington, 148

Dizar Mu Citaunaay : This 3s In response to your requess of Muy 24,
1913, for the views of the Gifice of Managomont and Budes on 3.
970, a il ¥To antlorize the estalslishment of the Springficld Armory
Nutional Iiistoric Site, Massachusetts, and for other purposes.”

The Office of Manugement and Budeet conenrs in the views of fhe
Department of the Interior fi its report on 8. 979, and accordingly
recormends enactment of the bill, .

Sincerely,
Wivrnon ¥ Revan,
dssestont Divevtar for
Legislative feference.

o
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APPENDIX F

COOQPERATIVE AGREEMENT BETWEEN UNITED STATES AND
THE COMMONWEALTH OF MASSACHUSETTS
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AGREEMENT BETWEEN THE UNITED STATES OF AMERICA
AND THE COMMONWEALTH OF MASSACHUSETTS

THIS AGREEMENT, made and entered into this 7}& day of-

L-ﬁf’é&/ _, 1978, between the United States of America, acling by and through
té Seceretary of Ihe Interior by ihe Regional Direcier, North Atlantic Region,
National Park Serviee (hereinafier referred {o as the "Service'} and the
Commonwealth of Massachusetts, acting by and through the Fresident, Massachu-
sclts Board of Regional Communily Colleges {hereinafter referred to as the
*Board").

WITNESSETH:

WHEREAS, the Springfield Armory in Springfield, Massachusetts has played
an important rele in the military and industrisl history of the Nation; and

WHEREAS, it is 2 national policy to preserve for public use hislorie sites,
builldings and objects of national significance and benelit to the people of the
United States; and

WIHEREAS, in furtherance of that policy and pursuant to the provisions of the
Act of Qciober 26, 1974, 88 Stat. 1461, the Secretary of the Interior 18 authorized
to cstablish as a unii of the Wational Park System, the Springficld Armory National
Historie Site, Massachusetts (hereinafter referred to as the "national historie site”};
and

WHYEREAS, & portion of the auvthorized national historie site is owned by the
Commonwealth of Massachusetis and administered by the Board through and as &
part of the Springfield Technical Community College (hereinafter referred to as
the "College"), and will remain in commomvealth ownership; and

WHEREAS, the Service recogmzes the Board's interest in the continued use of
its portwn of the national historic site for educational purposes, and the Board
recognizes the Service's interest in the preservation of the Springfield Armory, its
parade pround and historie structures, for publie beneflit and inspiration, and both
are endeavoring {¢ balance and saceommodate these interests; and

WHEREAS, the Act of October 26, 1974, supra, prowdes that the national
historic sile shall pot be established un]e:-..s s#n sgrecment is executed which wilt
assure the historical integrity of the site and until such lands as are needed for the
ngtional hisloric site are donated for that purpose;




NOW, THEREFORE, in consideration of and pursuant 1o the provisions of
seetion 101 {8) {4) of the Act of Qctober 26, 1974, supra, the Historic Sites Act of
1935, 49 Stat. 566, 16 U.S.C. 58 461-467 (1970}, and Seciion 2 of the Act of August
18, 1970, 84 Stat, B2G, amending the Act of August 8, 1853, 67 Stat. 486, 16 U.3.C.
8 1e {1870), the Service and the Board do mutunlly convenant and agree as follows:

ARTICLE 1. The Service and the Board mutuelly agree that the authorized
national histerie site comprises an area bounded on the north by Pearl Street, on
ihe cast by Federal Street, on the south by State Street and on the west by Byers
Street, and contains 55 acres, more or less, as depicted on the map entitled
"Roundary Map, Springlield Armory National Historie Site, Springfietd, Massachu-
setts," which is attached to and made a part of this agreement as Attachment A, If
is intended that the area comprising the nationgl histarie site shell consist of twe
parts, with one part under the administralive jurisdiction of the Service and the
other part under the administrative jurisdiction of the Board. It is intended that
the part to be under the Serviee's jurisdiction shall consist of 1) approximately
18.35 acres of land owned by the City of Springfield, which is o be vonveyed ang
donated in fee by the City to the United States and 2} a sirip of land containing
approximately 1.87 acres designated as Percel A and & strip of land of
approximately the same screage designaled as Paree]l B on the map attached hereto
gs Attachment B, owned by the Commonwealth of Massachusetls and utilized in
conjunction with the College, which are to be conveyed and donated to the United
States in sccordance with Artiele M, paragraph f, of this agrcement. The part
under the Board's jurisdiction shall consist of approximately 34.61 acres of land,
which will remain in coimmonwesalth ownership, and shall constitute a "Preservation
Control Area,"” whevein the Board, in cooperation with the Service and otlher
appropriate {ederal and commonwealth ageneies, will preserve the appearance of
the exterior of the historie structures and of the historie Springfieid Armory parade
ground (hereinafter referred to as the "parade ground™). Wherever it appears in this
ngreement, the term "historic struetures™ shall mean those structures identified on
the National Register of Hislorie Places Nomination Form, completed 12/2/74, by
the Service’s Historie Site survey as “major elemenis in the Armory Square
Complex” including, but not limited to, Building 27 identified therein. The Service
and the Board agree that it is the intent and purpose of this agreement to provide
for the Board's administration of the Preservation Control Area and preservation of
the historieal integrity of that portion of the national historic site included therein.
The boundaries of the Presecvation Control Area are those depicted on the map
attached to and made a part of this agreement as Attachment C.

ARTICLE I  The Board for itself, its subsidiaries, its suecessors, and its
2S81gN5 agrees:

2. That the Preservation Conirol Arez will be open to the public in
geeordance with a time sechedule mutually agreed upon by the Board and the
Service.



b. Thal in seccordance with the Aet of Qelober 28, 1974, supra, authorizing
the establishment of the natiopal historic site, and its legislative history, including
and consistent with the exceptlions expressed therein (See Iearings on H.R. 328
before the Subcomm. on National Parks and Recreation of the House Comm. on
Interior and Insular Affairs, 9348 Cong. 1st Sess. £1973), appended as Attachment
13.), it wiil undertake 1) no construction, alteration, or repair that will change the
historical integrity, including but not limited 1o the qualitices of scate, mass, design,
spacial arrangement, detail and charscter, of the parade ground or of the exterior
of the historic structires that front upon it, and 2) no construction, alteration, or
repair that will ehange the historic appearance of the exlerior of any of the other
historic structures within the Preservation Control Area. Any construction,
alteration, or repair proposed by the Board within the Preservation Control Area
will be subject to the cencurrence of the Scrvice following review of its impact on
the parade ground and to the terms contsined in, or as may hereinafter be added to
or amended in, the deed between the United States of America acting by and
through the Scecretary of Health, Education, gnd Wellare, and the Commonwesalth
of Massachusetts, acling by and through the ¥Fresident, Massachusetts Board of
Regional Community Colleges, executed April 26, 1968, conveying to the
commonwealth the lands constituting the Preservation Control Area, supra, and the
structures therein. As a part of this review process, the Service “will base its
concurrence in the construction or elteration of structures behind the buildings
immediately fronting on the northwest side ¢f the parade ground on an elevation
that does not exceed, when viewed frem gny point within the parade ground and
from the lands ]mmedmlel}; adjacent to its southwestern side, the height of the
buildings that front immediately on the northwest sidel ‘The Service shall have 435
days from the receipt of a proposal for construction, alleratijon, or repair in which
to nolify the Board of its coneurrence or non-coneurrence in such proposal or such
additional time as is needed to complete any procedures required by 36 CFR, Part
8G6, the regulations implementing Scetion 106 of the National Historie Preserva-
tion Act of 1866, If additional tirne is required the Service will notify the Board
within the previously identified 45 days of the need {or additional time. The
Service shall use its best effort to complete any procedures which the Serviece is
required to perform in complying with the reguirements of 36 CFR Part 800, Itis
the intent of the parties to this agreement that the lerms and promises contained
in this parsgraph shall apply only to the shaded area depicted on the map attached
herelo as Attachment C,

¢. That it will sponsor or permit no use of the Preservation Control Ares
that ic inconsistent with the preservation of its historie struclures and the parade
ground and their setting and visual integrity, and with publie visitation to and
enjoyment of the area. Prior to sponsoring or permitling any major, unordinary, or
novel use of the Preservation Control Area, the Board will give the Service 3 days
notice.

d. ‘That it will refain Building 10 {commonly known as the Master Armorer's
Quarters) until July 1, 1979, in order to afford 'the 3ervice the opportunity to
remove and relocate the building to a site within the national historic site outside
the Preseryation Ceontrol Area. Thereafier, should the Board consider demalition




of Building 10 as necessary for its development program, the Beard shall 1) give the
Service advance notice of i1s intent to demolish the building s {ar in advance as
possible, but at least 180 days before commenecing demolition; and 2) fulfill any
requirements In or hereinafter made by amendment in or addendum to the deed
between the United States of America and the Commonweaith of Massachusetts,
executed April 26, 1868, supra, prior to commencing demolition.

e. That it shall administer the ares under its jurisdiction in such a manner
as to cnsure that sll visilors to the national historie site shall be gpuarantieed the
protection of all rights eslablishad under the Constitution of the United States.

£,  That it shall, subject to a written release by the United Stales
Department of Bealth, Education and Welfare of the restrictions contained in the
deed between the United States of Americg and the Commonweallh of Massachu-
setts, gxecuted April 26, 1968, supra, which release shell ke conditioned upon
Pareels A and B, supra, being conveyed and donated by the Commenwealth of
Masgsachusetts to the United States for {he purpose of the Act of October 26, 1074,
supra, and the concurrence of any other appropriate federal agencies, and subjeet
o ihe enactment and approval of any neecssary commonwealth enabling legisla-
tion, convey and donate in fee simple to the United Slates aeting by and through
the Serviee, Parcel A and Parcel B, as described and depicted in Attachment B, for
sccess purposes, as hereinafter more fully deseribed in Article I, paragraph a, of
this agreement. The Board will initiate immediate action to have the legislature of
the Commonwealth of ifassachusells pass any legislation necessary lo convey and
donate Parcel A and Parcel B tc the United States. This action will not hinder
putting this agreement into effect.

g. That the duly authorized representatives of the United States Departi~
ment of the Interior and the Service shall have access to the Preservation Control
Area end the historic structures therein at zll reasonzble times for the purpose of
inspeciing to ensure compliance with the provisions of this agreement.

h. That it will ccoperate with the Service and other appropriate ageneles in
fulfilling any reguirements necessary for complianee with sectjon 108 of the
National Historic Preservation Act of 1966, 80 Stat, 917, 16 U.S.C. 5 470f (1970), as
those requirements spply to any structures, lands, or historic qualities within the
Preservation Caontrol Area.

ARTICLE lil. The Service agrees, subject to the availability of appropriated
funds, as follows:

&. ‘That the donation of Pareel B for access purposes shall be subject to the
condition that the road constructed on said Pareel B will be closed, in accordance
with the provisions discussed below, to all vehicular traffie exeepl administrative,
maintenanec and emergency vehicles of the Serviee and ils contractors, and that
the Commonwealth of Massachusctts may reserve in its deed of donation a
perpetual easement and right-of-way to the Board for the use of ils administrative,
maintenance and emergency vehicles, and those of its contractors. The Service




agrees to allow the road throuvgh Parcel B to remain épen for use by the general
publie until December 31, 1680, so that the Board can study traffic circulation in
the vieinity of the parade ground and devise another pattern of traffic flow, If the
Board can aceomplish & mutually acceplable revised treffic eirculation system
before December 31, 1880, the road may be closed for such public use at an carlier
date to open the way for a more timely restoration of lhe historic scene. If the
Board has not so revised the treffic and circulation system by December 31, 1980,
the Service may provide advice and technical assistance to asccomplish the above
and may permit the road through Parcel B 1o remain open for use by the general
publie for sueh period as is necessary to revise such system, which period shall not
exceed live calendar years,

b. That it will cooperate with the Board in the preservation of the
Preservation Control Arca by providing technical advice and assistance and will
cooperate with the Board in all appropriate and mutually sgreeable ways in
accomplishing the purpeses of the national historic site.

¢. That it will join with the Board In seeking & commeon solution to the need
for student, staff, and national historie site visitor parking, including consideration
of a parking structure designed to conform with the requirements and intent of
Article II, paragraph b, of this agreement,

d. Thet it will consider entering, subject to federal procureiment statutes
and regulations, into a supplemental cgreement with the Board or the College
relating to the payment by the Service of its {sir shere of the costs of utility
service furnished by the Bosard or the College to those strucitures situated in the
federally owned portion of the national historic site. Sueh fair share meay inelude
costs of maintenance and repair of thet portion of the utility system situated
within the federally owned portion of the national historie site,

e. That it will enfer into discussions with the Board or the College
regarding a mutually satisfactory agreement whereby the Service will purchese,
subjeet to federal procurement statutes and regulations, from either ihe Board or
the College maintenance service for the federaily owned lands within the national
historie site, including such services as seeding and mowing the lawn, trees; shrub
and plant care, and snow removal.

ARTICLE IV. 3ubject to the availability of appropriated {unds, the Service
and the Board will be responsible for mainiaining the historie iron fenee within
their respective portions of the national bhistorle site and will delermine
cooperatively standards and guidelines appropriate for trestment of the historie
fabric of the fence by which both will perform their maintenance.

ARTICLE V. No member of, or delegate 1o Cengress or Resident
Cominissioner, shall be admitted to any share or part of this agreement or to any
benefit that may arise therefrom, but this restriction will not be eonstrued to
extend to this agreement if made with a corporation or company for its general
benefit,




ARTICLE VI. The Board will comply with Title VI of the Civil Rights Aet of
1964, 78 Stat. 252, 42 U.S.C. § 2000d-2000d-4 (1970) and the regulations issued
pursuant’ thereto, and Exccutive Order No. 11246, Scplember 24, 1965, 30 F. R.
12319, as amended, and the regulations issucd pursuant thereto.

ARTICLE VII. As the promises and obligations contained herein are peculiar
and unigue, and, further, are not susceptible fo monetary valuation, the Service
may, in the event by the Board of & breach of any of the terms and conditions
herein, bring an action for specifie performance thereof.

ARTICLE Vi, This agreement shall continue in force and in. effect
indefinitely unless terminated 1) by one year’s writlen notice by either party or 2}
by mutus! consent. In the cvent of termination, both parties shall cooperate in
fulfiling any requirements necessary for compliance with seclion 108 of the
National Histarie Preservation Aet of 1966, supra.

IN WITNESS WHEREOF, on the 7 A, day o%_ , 1978, at
i __, the partics héreto have caused this agree-
ment 10 be signed, sealed, and delivered by their duly authorized officers

respectively,

Signed, scaled, and United States of America
delivered in the _ Acting by and through the
presence of: Scerelary of the Interior

egiornl Director <
S North/Atlantie Region
National Park Service

Comnmmonwealth of Massachusetts
Acting by angd through the
President, Masszchusetts

Board of Regional

Community Colleges

]?_\L,_(/’?@féu j‘/ ﬁ‘ '57L£///O

Approved as to forin and authority:

Attorney General
Commonwealth of Massachusetts
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COOPERATIVE AGREEMENT
Between
DEPARTMERT OF THE ARMY
and

DEPARTMENT OF THE INTERIOR

WHEREAS, P.L. 93-486, 88 Stat. 1461, authorizes the Secretary of
the Interior to establish the Springfield Armory National Historic Site; and

WHEREAS, the Springfield Armory, commissioned by President
Washington in 1784, wss the site of Shays' Rebellion (1786-1787) and, until
deactivated in 1968, the oldest manufacturing arsenal in the United States; and

WIIEREAS, the Springfield Armeory Collection which is owned by the
United Stietes and in the custody of the Department of the Army, has special
relevanee to the historical significance of the Springfield Armory; and

WHER EAS, the Department of the Army is authorized by P.1., 83-485,
88 Stat. 1461, and the Economy Act of June 30, 1932, 47 Stal. 417, 31 U.S.C. 3 686
{1870) to utilize the services of the Department of the Interior in preserving and
displaying the Springfield Armory Collection; and

WHEREAS, transfer on loan of the Springfield Armory Collection,
which is deposited by the Department of the Army at the Springfield Armory
Musenm, for continued preservation and display at the Springficld Armory National
Historie éite is in the best interest of military history, the Department of the Army
and the Department of the Interior;

NOW, THEREFORE, in consideration of the promises to be performed
by the parties hereto and of the mutusl agreement contained herein, it is sgreed as

follows:




1. The effective date of this asgreement is the signature daté,
Secretary of Army.l

‘2. The Department of the Army (hereinafter the Army) agrees to
lend to the Depariment of the Interior (hereinafter the Department} the Springfield
Armery Collection, deposited at the Springfield Armory Museum, as jointly
inventoried by the Army and the National Park Secrvice snd recorded in the
Springfield Armory Museum Historieal Properties Boek, maintained at the
Springlield Armory National Historie Site, and nll provenience records and
additional cataloguing information (hereinafter the property) for preservation and
display at the Springfield Armory National Historic Site for a period of ten {(10)
years.

3. This agreement shall be renewed automaticsily at the end of ten
(10) years for periods of like duration unless either party gives written notice,
ninety days prior to expiration of cach l0-year period, of the other pariy's non-
compliax;ce wilh the conditions of this agreement.

4, Ninety days prior to the expiration cof each 10-year period, the
Army &nd the Department may meet to consider modification of those specific
terms of the agreement coneerning the &dminisﬁatién of the property.

5. The Army will from time to time improve the property by making

additions to it that elearly conform to a defined scope of the collection to be

sgreed upon by both parties. Offers of specimens for this colleetion from other

agencies, organizalions, or individuals will be referred to the Army for approval,
No items in the collection will be de-accessioned by the Depeartment without prior
approval of the Army. |

6. The Army may make reasonsable withdrawals of items from the

property for purposes of temporary loan to Department of Defense instellations,

~
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private organizations and contractors. A reasonsble withdrawal 1s & withdrawal

which does not destroy the historical sigrnificance, integrity or’ unity of the
Springfield Armory National Historic Site, nor pese an undue threat to the
preservation of individual items. Prior to the withdrawal of any item of the
property, the Army shall give the Department five days notice; except that in the
cese of the withdrawal of any item on permanent publie display, the Army shall
give the Department 30 days nofice. The Department should be responsible for the
packaging and shipping of items of the property withdrawn for purposes of
temporary loan to Department of Defense installations and contractors. The Army
wil! be responsible for packaging and shipping to return ijtems withdrawn on
temporary loan from Springfieid.

7. The Department shall have curatorial responsibility for the care
and display of the property and shall prepare a program of maintenance, storage,
restoration, and display of the property.

8. The Department shall permit the on-site study of the preperty by
students, scholars, and representafives of museums, eclleges, governmental
ggencies, or other institutions and organizations under preseribed rules and
regulations, which will be published in the Code of Federal Repulations.

9. The Department may lend &n item of the property to any other
agency of the Federal Government for up to six months without prior approval of
the Army. The Department may lend any item of the property to any agenaey,
organization, or individual outside the Federal Government only upon the prior
approvel of the Army.

10. It is the intent of the parties to this sgreement that if the
Department determines that an item of the property has specifie historieal

relevance to s National Park System instsllation other than the Springfield Armory




Netional Historic Site, the Department may transfer the item to that installation,
providing the Army with a copy of the transfer document deseribing the itemis)
transferred and Iocation.

11. Copies of all provenience records and additional infoermation
appropriate t.'or accessioning and eataloguing individual specimens will be
mainteined in a permanent records file, according to the standard museum records
practice of the National Park Service.

12, The properly shall be available for inspection and inventory by the
Army at any reasonable time.

13. The Beeretary of the Interior shell specify measures to be taken
for the physical security of the property which are consistent with the standards
prescribed by Army Regulation 190-18 (July 19, 1967) or established through

nogotiation as acceptable substitutions thereof.

dy&qa‘:" c’éf’,@mﬁ&_ f B LD,

Chfford L. Alexander, Jr. Ceeil D, Andrus
Secretary of the Army Seeretary of the Interior
£C 1978 aaT
(Date) 15D {Date} 26 17
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ASBESTOS TESTING
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During the preparation of contract documents test for. asbestos cantent
were run on samples on insutation in Building 1 and a drepped ceiling in
Building 18 Tests were performed by the Commonwealth of
Massachusetts, Department of Labor and Industries, Division of
Qccupational Hygiene. Blind sampies were submitted and sample numhbers
and lacations are listed helow for use with the results.

Sample Location
1 Sieam pipe above new hoiler pad '
2 Steam pipe to heating chamber No. 1 next to existing hot
water heater
3 Air duct out of heating chamber No. 2
4 Air duct ceiling of tool rcom from heating chamber No. 3
) Ceiling (drop) of Building 18.
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WILLIAMK M. SHIPFS
{ommitionar

Mr. Joc Wadland
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Fofec to File

51-595
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April 27, 19&1

Springfield Armoxy Wational Historical Site

gne Armiory Sguare

springfield, Ma 01105

Dear Mr. Wadland,

The bulk samples that you sent to the Division of Ocoupational Hyvgiene

on April 6, 1981 have been analyzed for azshestos.

whare the samplas were taksn.

Wo locations were given of

The samples were analyzed using phase contrast mloroscopy and polarized
light microsecopy with dispersion staining.

The results are as Follows;

Sample Analysis No., Result % Qomposition
1 6369 amosite asbastes 10-25
2 2370 amosite asbestas 10~25
3 6371 chrysotile asbesftos 25-50
4 6372 chrysotile ashesios 25-50
5 8373 aon-ashestos s

In summary, Samples 1-4 contain significant amounts of asbestos, and

m EE W B BN W

apprepriate precautions should be taken during the remeoval process.

Yours very truly,

Richard Grilio
Chemist

AppY m.rea :

Ko BB Con.
Harold Bavley, P. E
DIRECTOR

RG/Mas -
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FORM 802 and CONSTRUCTION ESTIMATE

The most recent Form 802, Package Estimating Detail, dated October 24,
1879, is inciuded in this appendix. This form projected a specific
strategy for phasing of construction, with FY 1282 being the largest
construction year for the Arsensl.

Sighificant construction has octurred since the preparstion of the Form
802, some of which was included in the Phase | estimate. The $360,000
Phase | figure for Building 13 includes approximately $169,600 worth of
work which has not been contracted for to date. The total figure fof*
interior adaptive use of Building 13 escalated to FY 84 figures which
would be $3,425,788.

In June 1982, prior to entering the comprehensive design stage for the
adaptive use of Building 13, the Denver Service Center re-estimated the
work. The new estimate was bkased on a slightly more detailed knowledge
of proposed functional uses for Building 13, and is also included in this
estimate. This estimate totaled $2,907,490 for FY 84 which is
approximately 15 percent less than the previeus estimate, but generally
confirms the Form 802 estimate. Therefore, the existing Form 802 can he
used with reasonable confidence for pregramming uniess significant
changes are made in package scope. All construction figures must be
escalated to the proper year of construction. The fallowing escalation
figures were used in the estimates:

FY 81 to FY 82 - 15 percent
FY 82 to FY 84 - 24 percent
FY 84 to Y 85 - 12 percent
FY 85 {0 FY 88 - 12 percent

1

A copy of the 1984 multi-year printout is included te show the projected
funding for future advanced planning and project planning which is kased
on current DSC Workload Analysis; and updates estimates on the back of
the Form 802s.
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For this pockoge
UKNITED STATES DEFARTMENT OF THE INTERIOR
NATIONAL PARK SERVICE
PACKAGE ESTIMATING DETAIL
REGrON Fanr
NORTE ATLANTIC SPRINGFIELD ARMORY NHS
FACKATZRE HUMWMBER FACKAGE TITLE
in3 A REHAR HIST STRUCTURES —- PHASE ¥

(1 ot spoce is needed, vse plain paper wd situch)

ITEM GUANRTITY COET

BUILDINGS & UTILITIES —— FY 1980

L. Utilirfes, Bldg. #1 Lumnp Sum $74,000
2. Utilities, Bldg. #13 " N 350,000
PHASE I TOTAL 430,000

This estimale is valid to Gctober 1980,

|
1
i
§

R. Borras, 10/9/7%9

- Sl e S 1= N S
) :' s St T - T CLAZY OF E3TIMATE
EUMMARY {_:IF COMETRUCTION ESTFH»‘-TES_“‘_"‘_ - - A o cmm B - = - Cormwm c .
= ez e el Working Preliclnmr | _ Shoailar l
'I - . i e o Dvawints Flanx Facillties o
Proj. - —l B Tatals from Above
- Type _IE = - - - o B&T RE&T
2" Museurmn Exhibits XAHMKK l
L Wayside Exhibits } KIKHX
62 Audio-Vitual ' T XXXXX
£9 Ruins Stabilization HHHHK I
Lt | Construction $430,000
o2 Urility Contracts HXERXKX l

5 ;ppnuv:nr (it roata}
géZﬁm Assistamt Manager, TNE 10/24/79

POST PROFESSIONAL SERVICES ESTIMATES AND SCHEQULING ON BACK OF FORM




SCHEDULING OF DEVELOPMENT RELATED

DEVELOPMENT RELATEDR PROJECT TYFES

PROJECT TYPES

¥Y B0

FEyERRGRO

{Add on to line item) C3YEARDE C.2ZYEARS C.1YEAR CONSTRUCTION Im
07 Construction Drawing 8&U ' '
07  Constructionr Drawirgs A&T
36 Historic Structures Const. Drawings - 61 :UGU
43 Archeological Salvage BR:U . 1 23’@ti
43 Archeplogical Salvage R&T '
Bt Museum Exhibit Design i T 1
55 Wayside Exhibit Dresign N e
T S
{Advance Plannirg}
05 Surveys _ L T 'T_
06 Corr{babgve De@n (Pr;ﬁemgn} .
14 Uility Negotiations
16 Speciai Studies
_—ﬁ_ Historic Furmshmgs ﬁ:p;r_t R T -1 N
~ 35 HistoricStuelwees Report HISTY | | I -
?Q__E;;:_Stmcmres FIEpurl {AHCHIT)—_ T __—__ T - ?—"_;s_['i]{]_
42  Archeological Research - J__

DISTRIBUTION OF ESTIMATED FUNDING
REQUIREMENTS BY YEARS

ALL OTHER PRQJECT TYFES 15t Year 2nd Year 3rd Year 4th Year
81 MNew Arza Study B
62  Existing Area Study I
D3  Doeelopment Conteptmn 7
____“E_ Imélprﬂve_ﬁ ospectus | i
| 15 Special Studies {(Non-Develop. Heldted} | N R
© es A N S | 1
17  Service-wads P@c:s . __I___ I T - -
18 Wildemnes: Studies - . 1 I
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32 Park History Study . T [ r T ; |
33 Spedial History Report o . : P i . |
51 Museim Exhibit Operations - T i ;
&4  Curztorial Sewices_r I : _'_
63  Avdiovisugl Maintenance . H
Y S Ry S R SR I R
T 72 Siiestolders o EE N N S (N AN RSCHT RN I
73 Books R - - L
_r—%ﬁ Aﬁeu{omcaf Fublicstion T N o ____ﬁ:_ ':i:
75  Gen. Information Booklet - .§|_
T8 Posters
. 77  Special Publications I _______ I S
Gther
Lo _ S | o .
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for thix packoge
UKRITED STATES DEPARTMERT OF THE INTERIOQR
NATIDNAL PARK SERVICE
FACKAGE ESTIMATING DETAIL
MEGIDN N PARN
NORTH ATLANTIC SPRINGFIELD ARMORY NHS
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103 A REHAE HISTORIC STRUCTURES —-= PHASE 1T _
[{ more sgzace is needsrd, use plafn poper ﬂﬂ_dirf&ch‘] . -
ITEM b cumsTTY d_._]L, CO5T
BUILDINGS & UTILITIES -- FISCAL YEAR 1982 '
1. Wrilities, Bldg. #13 - . Lump Sum . $1,257,000
2, Utilitvies, Bldg. # 1 " " 168,000
3. Intezior preservat.ion, adaptive use, Bldg. 13 u " 990,000
4. Elevator — #ldg. #13 oo ' 143,000
5. Conservation izb., clectricél & mechanical .
Bldg. #13 . " 1 - 21,000
6. Security/fire protcction, Bldg. #13 .oom o w ' 493,000
7. Security/fire detection, Bldg. fii. : n o ) 70,000
FHASE II TOTAL | $3,05%,000
Rote' The estimate for FY 1982 includes construction _
items which were eriginally scheduled for ¥y 1981,
This estimate_is wvalid to Gctober 1982 JEUE S ____,____- - -.___ .__._u_ :_._ ____
R. Borras, 1iC 101’9."?9 : R L= -
e —ime -G 0% e e
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55 Wayside Exhibizs o XXXKXAX
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91 __ Censuruction R3,054,000]
Utlltty Contra-::ts KXKXX
[ Ean g FEs aoPany Lo i igpatve ey T e {dara}
j | Assistant Manager, TNE |1D.ﬂ'2ﬁf79
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81 Museum Exnilit Design (Planning} T s 75,0001 1
l 1 Waymde Exhibit Design ] - 1
6 Aud:owsual Design {Planning} T_:_ . *x _ - 8 OUDE_L_
1 Fipuraes from HFC B)Z2 datcd 4-20-79
t.ﬂ\dvanne Plannlngl- ) ___
I L 05 Surveys T I T _‘:__ R
U8 Compr zhensive Design {Prel. Design) » N — |
- 14 .Unhw MNegotialinns 1 B
l 15 Special Srudies ) A T
34 Historic Furnush:ngs Rapore - B
3% Historic Slructures Report (HIST) :[ : o
l 35  Historic Structures Reparl [ARCHITY 2o 1 L
42  Archeological Rezsearch
*%  HFC invelvement required if coordinarion
with anticipated prgliminary design is DISTRIBUTION OF ESTIMATED FUNDING
fo oceur. REQUIREMENTS BY YEARS
ALL DTHER PROJIECT TYPES Tst Year 2nd Year 3rd Year 4th Year
I 01 New Area Study N I . |
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iITEM CUMANTITY COLT

BUILDINGS & UTTLITIES -- FY 1983

1. Interior preservation, adaptive use, Bidg. #1 Lomp Sum $522,000
2. Conservation lab, - gutfit lab. " " 40,000
TOTAL PHASE 11T 562,000

Estiwste ig valid te Octcher 1983,

R. Borras, 10/9/79
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Project Estimate Summary - June 17, 1982
Building 13, Main Arsenal - Interior Adaptive Use

Basement .
Firat Floor
Sgcond Flcor
Third Floor

CAttic .

Flewvator

Fire Detection/Security

Restare Finishes, Third Floor .

Partial Halon System
Fiscal Year 19841
Fiscal Year 1985

Fiscal Year 1986

1.

Total ,

Tetal .

Total.

Total .

Total .

Total.

Total .

Use for comparison with Form 862 escalated totals.

511

$ 340,814
516,212
1,102,298
96,968

| 6,200

$2,062,482

99,200

$2,161,692
427,800
$2,589,4392
175,398

—_——t

$2,764.890

142,000
$2,907, 490
$3,256,388
$3,647,155




Project Estimate - Jure 17, 1882

ate

Butlding 73, Main Arsenal - Interior Adaptive Use
Fy 82 FY 84

Basement
1. Dead storage: 1,000 sf @ 30,00 $30,000 $37,200
2. High security storage: 1,000 sf @ 35.00 35,000 43,400
3. Heavy storage: 2,000 sf @ 30.00 60,000 74,400

Figor sealer or paint

Shelving

Temperature and humidity control

Lighting (?)

Work shop: 2,500 sf @ 20.00 50,000 62,000

Floor sealer or paint

Wiring

No humidity control

Staff offices: 620 sf @ 50,00 31,000 38,440

Carpet and wiring

Other areas: 6,480 sf @ 5,00 33,000 40,920

Rewiring
Total $239,000 $296, 360
15 percent contingency 36,000 44,454
Total $275,000 $340,874




Project Estimate - June 17, 1982

Building 13, Main Arsenal - interior Adaptive Use
Fy 82 FY 84
First Floor
1. Restore finishes $ 97,000 $120,280
a. Refinishing floor: 11,800 sf @ 3.00 - 35,000
b. Ceiling: 17,600 sf € 4.00 - 47,000
Sandblast
Paint
c. Walls: 7,200 sf @ 2,00 - 15,000
Paint
Plaster repair (minor)
2. Restroom: 400 sf @ 150.00 60,000 74,400
3. Museum office: 620 sf @ 50.60 31,000 38,400
4. dlighting: 11,600 sf @ 5.00 58,000 71,920
5. HV/AC: 11,600 sf @ 10.00 116,000 143,840
Total $382,000 4448, 880
15 percent contingendcy 54,300 67,332
Total $4716,300 $516,212

513



-‘-‘--‘-r----“_"

Project Estimate - June 717, 1982
Building 13, Main Arsenal - Interior Adpative Use

Second Floor

Restore finishes (same as first floor)

2. Restroom (staff): two unisex 200 sf @ 150.00
3, Libkrary: 2,000 st @ 50,00
4, Laboratary: 2,600 sf @ 100.00
Does not include equipment
5. Darkroom: 300 sf @ 100.00
6. Collection starage: 5,400 sf @ 35,00
7. General space lighting: 2,400 sf @ 5.00
8. General space HV/AC: 2,400 sf @ 106,00
9. Adwinistrative offices: 620 sf @ 50.00
Total
15 percént contingency
Total

514

e —

FY 82

$ 97,000
30,000
100, 000

260,500

30,000
189,000
12,000
24,000
31,000

e T

$773,000

116,000
$889,000

FY 84

$120,280
37,200
724,000
322,400

37,200
234,360
14,880
29,760
38,440
$958,520
143,778

—_—m

$1,102,298




Project Estimate - June 17, 1982

Building 13, Main Arsenal - Interior Adaptive Use

Third Floor

1. Lighting (rewire):

15 percent contingency

NiC

Restore finishes 13,800 sf @ 9.00

15 percent contingency

Attic

1. Lighting (rewiring)

13,800 sT @ 5.00

515

Total

Total

Total

Yotal

Fy &2

$ 68,000
$ 68,000

10,200

$ 78,200

$123,000

18,450

$1417,450

$ 5,000

FY 84

$ 84,320
$ 84,320

12,648

$ 95,968

$152,520

22,878

$175,398

$ 6,200

-.----_t--_-’-l
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Project Estimate - June 17, 1982
Building 13, Main Arsenal - Interior Adaptive Use

Systems - Independent

1. Elevator: 4 stops © 20,000

2. Fire detection/security: 69,000 sf @ 5.00

FPartia! Halon:

Drop ceiling - 5,000 sf @ $4.00 - 20,000
Halon - 40,000 cf ® $2.98 cf - 80;000

Total
15 percent contingency

Total

516

Fy 82

$ 80,000
345,000

20,000
80,000

$100,000

15,000

115,000

FY 84

$ 99,200
427,800

24,800

98,200

$124,000
18,600

—_

$142,600
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